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THE PUBLISHER 


TO 
THE READER. 


Hereas the Preface of the Noble 
Author to this Second Tome of the 
Uſefullnefle of Experimental Phi- 
loſophy, written with deſigne 

FS it ſhoald come forth a Year or 

wo before the laſt, iris fic that ſomething be now 

added about the preſent Publication. 

Firſt , if Inquiry be made, whythe Essars, 
hat now come abroad, are not accompanied 
vith thoſe others , that according to the ſorts of 
he ticles, ſhould precede ſomeot them , He re- 
xelents, That it was not thought fir, that thoſe 
that are now publiſh'd, having no neceflary de- 
prndance on the reſt, and being ſufficiently 
xelligible without chem, ſhould ſtay for Dil- 
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To the Reader, 


courſes , that are not at preſent ready, and 
haps will not ſ\uddenly be ſo; partly, in regai 
they conſiſt of no ſmal number of looſe P; 
which by reaſon of ſome , yet inſuperable, o.lh 
Nacles ( of which want of health is none of th; 
leaſt ) he cannot conveniently ſeek our,range and 
compleat; and partly, becauſe hecannor,inthy 
place where Heis now detain'd, be maſter of i. 
vers uncommon Minerals , and ſome Chyni. 
cal productions, whoſe Deſcriptions through 
haſt he omitted , becauſe he had them at hand 
in the place, wherethoſe Essa vs were wii: 
ten;and preſumed, He could ar leiſure fill up thok 
Vacancies he left for ſuch Delcriptions, 
Secondly, astothe E's s a ys themſelves,which, 
for the Reaſons juſt now mention'd , come na 
abroad with the reſt, though the Excellent Au. 
thor hath of late years conſtantly refuſed to pro. 
miſe any thing to the Publick, yer that the Ru. 
der may the beter J'1dge of the Scope and De- 
ſigne of the whole treatiſe, He will not deny him 
an Intimation of what Subjects thoſe E545 
relate unto, by telling him , Thar one of chem 
treateth of the Uſetalneſle of Chymiſtry ( notto 
Phyſick, but ) to the Empire of Man over the 
leflrions Works of Nature: 4nother, ofthe Ad 
vantages thata Naturaliſt's Country _—_ 
on 


Tothe Reader. 
this Curioſity 2 Another , of the mutual AC 


ace that the Speculative and Practical part of 
n Wilology may afford each other: After which, 
b. Wines a Oilcourſe containing inducements to 
Mite for much greater things from Experimental 
1 {iloſophy , than men have hitherto obcained, 


Laſtly, As ro what the Author takerh notice of, 
i. Wpour the Coincidence of ſome Experiments ,thar 
. Wry be mentioned as well by Others as by Him ; 
| Mirery poſſible, char che ſame things may, by the 
| Mime, or other , ways,cometo the knowledge of 
irent perſons. Beſides, that I have heard Him 
 Wrcation with ſome complaint,that,when divers 
ts ſince he writ ſeveral Diſcourles ( whereof 
me belonged to the Uſefulneſs of Experimental 
Paloſophy, ) for the Uſe of a private Friend, not 
frthe Preſſe, he was not ſo {hye, as had been re- 
wilre, of /þzwing divers Experiments, and of im- 
xring others in diſcourſe , to Inquiſitive men, 
whether Engliſh or Forreiners, that came to viſit 
lim ; divers of which things he afterwards found 
nptint ſometimes indeed with, but for the moſt 
ur without, mention of his Name.So that ſome- 
imes his unwillingneſſe to diſoblige ſuch Writers, 
ad to contend about ſuch matters, made him ei- 
ner wholly omit ſome of che particulars he after. 
wards intended to publiſh , or even to croſſe out 
= ſeveral 
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To the Reader, 
ſeveralpaſſages,that he had already written why 


he would, without much inconvenience (forth, 
did not alwaies happen) either quite leave then 
out,or ſubſtitute others(choughlels proper)inthe 
ſtead. He added alſo, that ſometimes obſeryy, 
his Notions and Experiments to be ad(cribedt, 
other Writers, and ſomewhat wondring atir þy 
found indeed ſuch Writers to have mention'd ſuc 
things, bur in Editions thatcame abroad afterthy 
publicacion of our Author's Wricings, from when, 
ſuch things might wich the greater likelihood he 
preſurned to have been borrow'd , both becaul 
ſome of the Wricers had coverl'd wich him,andþe 
| could not find them inthe Firſt Edition of ſuch 
Pooks, Buttheſe unfair proccedings being the 
faults bur of a few, heſaid, he was far from impy 
ting them tothe Generality of thoſe,that have men, 
tion'd, ( which divers of thoſe have veryciyill 
done,) his Experiments,or writings intheirs, 
The Particulars being thus taken notice of, the 
Curious Reader ought not to be any longer de. 
tained from converſing with the Author himſelf 
inthis InftruQive Treatiſe. Fare-well. 
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The PrxEaAMBLE, 


Have, in the Preface, and Body of the for- 
mer and already publiſhd Part of thu 
Treatiſe, taken notice of ſo many of the 
things , that concerne the whole work in 
General , that I preſume it will not here 
be neceſ#ary to detein the Reader with 
any other Particulars, than thoſe , that 

vill be offer'd by way of Anſwers to ſome Queſtions , that are 

lketo be ask'd abont the Pablication of thus Preſent Tome, 

'Y Undin the firſt place, If it be demanded, why this Lat- 

' i port did not more cloſely follow the former , 1 have this to 

Anſwer , That the Papers it con(6ſted of chanc'd to be ſo 

wfortunately diſpos'd of , during the late Publick Confuſions, 

tht for « great while I was not the Maſter of them, and in 
themean while was, ſometimes upon one occafion , and ſome- 
limes upon another, engag'd ts venture abroad the Hiſtory of 

Colours, the Hiſtory ot Cold ( with the Preliminary and 

Alditionall Trafts ) Hydroſtaticall Paradoxes, ard the 

Origine of Formes and Qual:ties ; the Publication of which 

Treatiſes,beſides that of ſome Anonymous Papers, as it took up 

mc of the time 1 had to ſpare for the Preſbez ſoit may, 1 

bypſe, keep it from being thought ſtrange, that 1 aid not _ 

* c 
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Ble my ſelfe and others with this Book alſo. And indeed. thi 
having been (as the ſcope and divers Paſsages of it ſufficient 
intimate)one of the firſt I wrote to the Gentleman I call Pyrc- 
philus, 7 had afterwards occaſion, whileſt it was out of 11 
way, to make uſe of ſo many of the Experiments and 0bſwry, 
tions, that belongd to it, that fearing I had thereby tos my) 
robb'd and disfigar'd it to leave it any way fit for Public 
view, 1 had the greater Temptation to neelett the looking 
after it. 

ſ But if it be further demanded, why then, ſince it was ny 
ready to come out more early, I did not condemn it not tocom 
out at all? 1 have two things to returne by way of Anſwer, 

The firſt ws, That ſome Eminent Virtuoſi, te whom low: 
a peculiar Reſpett, were pleas'd to challenge the Edrion of thi 
Tome , a4 if Thad made my ſelfe a Debter to the Publick fy 
the Second Part of this work , by having (uffer'd what 1 ara 
10 a private Friend to be divulg'd in the firſt. Eſpecially ſing 
the Publick had given that ſo very favourable an Emttituin 
ment; as beſades other things, the Early reprinting of it ms 
nifeſted. 
4m other part of my Anſwer , and that mhich mad th 
former Conſideration prevalent is , that | was overcome either 
by the Reaſons, or by the Authority, of thoſe Ingeniows Perſan, 
that were pleas'd to think, that ths work wonld nt prove 
wnſerwviceableto Mankind, to whoſe good, both as a Man, and 
Chriſtian, I have been long Ambitions to contribute, as well 
upon the account of the Great Author and Divine Redeemtr 
of Men, as of that common Nature whereof all men parte 
What the Utilities of this work were conceived tobe, the Rts 
der will find diſcloſed at the endof this Preface. To which 
will therefoyxe referre him for an Account of them, aud nn 
only take notice, that as to one of the ſcruples 1 had againſt tht 
Publication, namely, That 1 had plundyd this preſent Tris 
tiſe of divers Particulars ; wherewith I had — 
> 0m 
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wy other Writings, I could not well reſet? this Anſwer, 
rig in ſo many years 4 had paſſed ſince the writing of this 
1uk, 1h4d not been ſo negligent a Commerſer with the works 

Nature, and Art, as not to be able to make ſome amend; for 
aut I had taken away,and eaſily ſubſtitute other Experiments, 
ud obſervations , #0 ſup ply the vacancies leſt by thoſe I had 
yausferred to other Diſcourſes. 

And 41 to another of my ſcruples about venturing abroad 
ts Tome, namely, that it muſt come forth ſo late, if it ſhould 
ut Y vor forth at all , it was anſwered, That i could ſcarce come 
» WU inth more [eaſonably to recommend the whole Deſigne of the 

Iyal Society , whoſe generous aimes being to promote the 
: & inwledee of Nature, and make it uſefull to humane Life. 
+ W ſhi Treatiſe may procure them ſome number of CAſiiſtants 
, 


in 4 worke, whoſe Vaſtniſſe and Difficulty will need very ma= 
n,if mens Curioſity and Induſtry can by this Treatiſe (or any 
the like Purpoſe) be well excited by a Convidtion of the reall 
and wide diſparity betwixt true Natural Phyloſophy , & that 
of the Peripatetick Scholes , and that in cultivating the for- 
wer, they will not meet with a field that will afford them no- 
thing, but (the wonted Produttion of the Latter) the Thornes 
ad Thiſtles of acute indeed, but wſcleſſe, and oftentimes trou- 
blſome, Subtletyes; but that thty may expett a Soyle that may 
h due Culture be brought to afford them both Curious Flow» 
"1 to gratifie their Curioſity , and delight their ſenſes , and 
Excellent Fruites, and other ſubſtanttall Produttions to an- 
ſwer the Neceſſities and furniſh the Accommodations of Hu- 
naxe Life, 

Anal will not deny, that I have had the fortune to belooked 
yon, 45 not the unfitteſt Perſon in the World to offer ſomething 
inihis kind, For thoſe that are meer Scholars, though never ſo 
Lurned and Criticall , are not wont to be acquainted enough 
with Nature and Trades , to be able to ſuggeſt thoſe Inſtances , 


that are the moſt proper to manifeſt that , which men are tobe 
” 2 convinced 
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convinc'd of. The meer Chymiſts, beſides that thely Curioſity; 
wont to be too much confind to let them be fitteſt fy ſuch, 
work, have the ill fortune to be diſtruſted by the Generality 
men, not Credulous, which i a great unhappineſſe in thi al 
becauſe that though their Experiments were never (otru (6 
divers of them are) yet Skill in their Art being requiſite y 
make them , mens diffidence of the Propoſers , joyned with 
difficulty of examining the things, will not allow them , tithy 
10 Believe what is propoſed, or toTryit. And as for the Nin 
Philoſophers (az they call them) though , of they were to wriv 
but for Philoſophicall Readers, I know ſever. of them, thy 
would queſtionleſſe do it rarely well, yet the generality of 
thoſe Readers to whom we would give good Impreſitons of th wn 
ſtudy of Nature, being ſuch 44 will probably be more Brow he 

upon by the Variety of Examples,and Eaſy Experiments thay oP 
by the deepeſ#-Notions, and the neateſt Hypotheſes , (uch i 


'F. 
Treatiſe tor the kind, as that which follows, containing man i ,x 
Prattices of Artificers and other Particulars, that are exthers' 0 


eaſy Tryal or immediate Uſe, may perhaps by that Variety gs 
tifie, and perſwade a greater number of differing ſorts of Rew WY 1} 
ders, than a farre more Learned and Elaborate Piece, thu 
might be welcomer to more intelligent and Philoſophical 
Peruſers. "a 
If it be askt by Some that know me , Whence it con, 
that the Second part of the Uſefuilnefs of Expermenu! WU 6 
Phil: ſophy being written ( as very credible Perſons that (wm Wl 
it can witneſs } about the year 1658, there may be mut with Wl © 
inthe following Treatiſe ſome Experimens of my ewne, thi WW » 
they know were ſince made, and ſome ( though few ) Citaie Y 
ons out of Books pubiſht ſince that time? If iſy wan I 
aſkt , the Anſwer is inttmated a little above , For havt- 2 
ing transferr'd 10 other Tratts many paſſages that belungi Y 4 
to theſe I now publiſh, 1 was oblig'2 to repaire the injwyl F 
had done them , by ſupplying them with ſuch _— a 
offer 
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ofer'd themſelves to my memory when I baſtily review'd the 
nt, without ſcrupulouſly minding the times, when the 
peticulars inſerted did firſt occurre. And if this CA aver- 
plement be apply'd to ſome other of my Writings , that th 
ty the importunity of Friends , or ſome unwelcome Acci- 
ins, engag'd me to publiſh out of their due time, and nos 
i their intended order, it may keep men from thinking , 
tat when 1 firſt wrote them, 1 had read over , or at leaſt 

n, ( which indeed 1 neither did nor could ) every Book 
if « recenter Date , of which upon occaſion | mention 4 
uſage or two, and thoſe perhaps as they are cited by other 
Authors,we being here in England but ſlenderly and wery ſlowly 

wiſht with modern forrein Books. 

All theſe inſerted paſdages the Reader ſhould find included 
#Paratheles( as the Printers call theſe markes | ) by which 
k will yet be ableto drſtinguiſh ſeverall of them , though 1 
us fnd,that ſome others by the negligence of the Tranſcribers 
wif the Preſs or of Both have bin omitted, which Advertiſe- 
went | feare may have need to be extended to ſome other prin» 
td Traits of mine, wherein Paratheles are to be met 
nith. 
Bating theſe few additionall paſſages , the inſuing Booke 
ames forth without taking notice of what changes or diſco- 
veries have happened tn the Common wealth of Letters, ſince 
the time it was written in, On which account, if ſome few of 
thiſe many particulars deliver'd there ſhou'd chance to be c0- 
incident , with what ſome other man bath written , I would 
neither on the one fide be thouzht a Plagiary my ſelf , nor on 
the other ſide drny any man.to whom it may be due, the honour 
if the earlieſt Publication though, to ſhan needleſs Contro- 
vrſies, I am ſomewhat ſhye of naming thus or that Perſon,as 
the firſt Propoſer or inventour of an experiment which ( eſpect- 
uly if the perſons or things be not conſiderable ) s often diffi- 
lt enough to drſcover witneſs the conteſts that have bin,and 
« yer 
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et continue, about the firfl Inventors of Commun weathys 
glſſes,the Aſcention of water in ſlender Pipes, the glaſs d9; 
that fly in pieces the meaſuring of time by a Pendslum whici 
i more ſtrange, the art of Printing it ſelf. If it be at; 
why 7 did not forbeare to make uſe of ſome Prattiſes of trady. 
men and other known, and perhaps ſeemingly triviall, Exys 
riments. Theſe things may be replyed , 

t. That ſince on divers occaſions it was requiſite, that my 
diſcourſe ſhould tend rather to convince than Lo to inforn 
my reader , it was proper , that 1 ſhould imploy at leaſt Some 
inſtances , whoſe truth wes generally enough known , or uf 
to be known ( by making inquiry among Artificers ) even hy 
ſuch as out of laſineſs , or want of Skill , or accommattin 
cannot conveniently make themſelves the tryals. 

2, But yet, 1 bave taken care, that theſe ſhould nt be ty 
only, nor yet the moſt numerous initances, I make aſe of: it 
being in this Tome, as well as in my other Uhyſjologicall wi. 
tings, my main buſintſſe , to take all juſt Occaſions to cip- 
tribute as much, as without indiſcretion Ican, to the hiſhy 
of Nature and Arts. 

3- As 40 the Practices and obſervations of Trad:(men, the 
two conſiderations already alledged , may both of them b: 
extended to the civing of an account of the mention 1 makrif Y ne 
them. Of the truth of divers of the Experiments 1 alledz: if WI « 
theirs, one may be eaſi'y [atiſfyed by inquiring of Artifce: Y an 
aboat it , and the particular or more circumtantl il accoms WY the 
1 give of ſom? of their experiments, I was induc'd toſet dim Y w 
by my deſire to contribute toward an experimental Hiſtry, YI «s 
For I have found by long and unwelcome experience, thuvn YI & 
few Tradeſmen will and can givea man aclear and full uw Y 
count of their own Prattices, Fartly out of Envy, path 
out of want of skill to deliver a relation intelligiblely enough, WY wi 
and partly ( to which 1 may add chiefly ) becauſe they owitt YI th 
generally , to expreſs either at all or at leaſt clearly ſome im» 7 
porta 
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circumſtance, which becauſe long aſe hath made very 
ur to them , they preſume alſs to be known to others:and 
« the omiſſion of ſuch circumſtances , doth often render the 
Utcunts they give of ſuch prattices, ſo darke and (o defec- 
int, that, if thetr experiments be any thing intricate or = 
lah ( for if they be Simple and eaſy, they are not ſo liable 
y produce miſtakes) 1 ſeldom thinke my ſelf ſure of their 
T LL that 1 ſufficiently comprehend them , till I have 
» W ihr tryed them at home , or cauſed the Artificers to make 
« Wl ew in my preſence. 

4 Wl 7hry that have given themſelves the trouble of endeavour- 
l 

l 


melo make the experiments of Tradesmen , tobe met with 
a thewritings of Cardan, Weckar , and Baptiſta Porta for 
nance, and have thereby diſcovered { what ts not uſually ob- 
ow upan 4 tranſient reading ) how lamely and darkely,(not 

; Wi add wnintelligiblely ) ſeveral things are written , 
vl probably off or d me their aſſent, baving found upon tryal 
the oſkruttions of ſuch learned and ingenious men, to be 
fin obſcure and inſufficient for practice 

But here I muſt exve the reader notice that as Mechanical 
frtes for the moſt part advance from time to time towards 
wfetion , ſo the Pradtices of Artificers may vary in differ- 
mr times , as well as in differing places , as I have often had 
Kraſion to obſerve. And therefore 1 would netther have him 
andemn other writers or Relators, for delivering accounts of 
the experiments of Craftsmen diff :ring from thoſe 1 have gi- 
wn, nor condemn me, for having contented my ſelf to (ct 
din ſuch Pratt ices faithfully, as 1 learn't them from the beſt 
Anificers ( eſpecially thoſe of London) 1 had opportunity to 
taverſe with . 

But here perhaps it will be demanded by way of «bjettion , 
whether 1 doe not injure Tradeſmen by diſcovering ſo plainly 
theſe things , which our Laws call the Myſteries of their Arts, 
Taqueſtion,that may perhaps by ſome be clamorouſly preſſed, 

no 


The Preamble. 


wot only upon me, but much more upon Some ingenious men 
our Nation, whoſe pens have bin more bold than mintin 4. 
cloſing Craftesmens Secrets , twill be requiſite to return ſeg. 
rall things by way of anſwer, but that ſuch Readers as art wg 
troubled with the Scruple,may not be ſo with the Apuliy, 
they will find this premied in another charatter , ſo thu if 
they pleaſe, thiy may paſs it over unread, 


Fitſt then, It may be repreſented, that I never divulge 
all the Secrets and praftices neceſlary to the exerciſe of any 
one Trade, contenting my felt to. deliver here and there 
upon occaſion ſome few particular Experiments, that make 
for my preſent purpoſe: So that,tor much more chan I 4. 
low my (elf todoe, I canplead the example, not only of 
other writers , that have publiſhed Books to teach the 
whole Myſtery of this, or that trade, 3s the Prieſt Ants. 
nio Neri hath diligently done in his Iti)ian Arte Yetraris, 
and ſome Engliſh, as well as forreign, Virtuofi have done 
on other Subjeas ; Bur alſo ſome ot the Artiticers them: 
ſelves, as the tzmous Gold- ſmith and Jewe)ler Benvenuy 
Cellimi inhis much eſteemed Italian Tracts of the Lapids 
ries and Goldſmiths Trades, Thus allo the tamous Mige- 
raliſt Georgins Agricola publiſh-d in Latina whole Volume 
of the more practical part oft Mineralogie wherein he 
largely and particularly deſcribes Experiments, tooles, and 
other things that belong to the Callings of Mein men. 
To which I might add divers other Tr-2tiſes , ſome 0 
them French, others Italian , { which, though I could not 
procure them, I have ſeene among curious colleRions ct 
books ) that have bin publiſh:d about Severall Artes by 
the Artificers themſelves. Aad 'cis notorious, that in En: 
gliſh, as well as in divers forrein languages,we have Books 


of the Artes of Guagery, Diſtillation, Paiativg, _— 
| 6 
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t, divulg'd by perſons, that Profeſſed thoſe Callings: 

Secondly, it is not the Cuſtome of Tradeſmen ro buy 
hooks, eſpecially ſuch as are not intended for ſuch Rea- 
&s, and treat { forthe moſt part) of things either be- 

their reach or wherein they ſeem not likely to be con- 
ned; And as for Gentlemen and Scholars, though 
ome of them may, to ſatiſfy cheir curiofity , m3ke a few 
xalls, yet their doing ſo will ſcarce in the lealt be preju- 

&alto Tradeſmen, Since ( to omitt other Arguments ) 
tsill not be worth while for a Virtuoſo to be at the charge 
nd trouble of buying tooles, and procuring other nece{- 

accommodations to ſell a tew produttions of his skill, 
tough he ſhould not ſcruple to deſcend to ſuch a Pratice, 
forithe make but a ſmall number of Experiments, their 
des will coſt him more than the like may be bought 
kr, of thoſe that make them in great Quantities , and 
whom their trade obligeth to be (ollicitous to buy rheir 
alraments and materialls at the beſt hand, and ſell them 
tothe beſt profir, Beſides that moſt of the workes of 
rificers , are chiefly recommended to the more curious 
fort of buyers by a certain politeneſſe, and other orna= 
nents ( compriſed by many under the name of Finiſhing: } 
yhich require either an inſtruted and dexterous hand, or at. 
kat ome little peculiar diretions, which I did nor all- 
myes thinke my ſelf oblig'd to mention, in a treatiſe 
&ligned to afſiſt my friend to become a Philoſopher,nor 
{tradeſman,and publiſh'd ro help the Reader to-gain know- 
ledge not to get mony. 

Thirdly, to publiſh an Experiment or two, or in ſome 
ales a much greater number belonging to a Trade , is 
tot ſufficient to rob a Tradeſman ot his Proteſſion. For, 
delides that moſt trades confilt of Severall parts , andare 
ext of them made up of divers PraQices ( that common- 
ly xe more than a few) Thoſe DUMETOus — 

| that 


which treats of 
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that are called handicrafts, require ( as their very namey. 
gueth a Mznuall dexterity ) not to be learnt trom Bookes, 
but to beobtaind by imitation and uſe. And to thele cop, 
| fiderations I ſhall add this more important one, that Me. 
chanicall profeſſions are wont to be as it were made 
of two parts, which, for diſtinRtion ſake, I take leave t, 
call the Are and the Craft ; by the former whereot | me 
the {kill of making ſuch or ſuch things , which are the gs 
nuine ProduRtions of the Arr, (as when a Taylor makeh 
a ſuit, oracloak, ) and by the latter I mean the reſult of 
thoſe informations and Experiments, by which the Arti. 
ficer learns to make rhe utmoſt profit , that he can, ofthe 
Productions of his Art. And this Oeconomical Prudence 
isa thing very diſtin from the Art it (elf, and yetis of- 
ten the moſt beneficial thing to the Artificer, informing 
him how to chuſe his materialls and eſtimate their good- 
neſleand worth, in what places, and at what times, the bet 
and cheapeſt are to be bad , where, and when, and to whit 
perſons the things may be moſt proficably vented. [ 
thort, che Craft is chat which cteacherh him how both ty 
buy. his materialls and tooles, and to ſell what he makes 
with them to the moſt advantage. 

Fourthly, it may often prove more advantageous thin 
prejudiciall ro Tradeſmen themſelves, that many of their 
practices ſhould be known to Experimeatall Philoſophers, 


 ®TheEſſybere This I ſuppoſe that I have ſufficiently prooved in ſome, and 


eſpecially in * one of the following Eflayes. 

Yet I ſhall now repreſent, that though ſome little incon- 
venience may happen to iome Tradeſmen by the diſclol 
ing ſome of their Experiments to praQticall Naturlliſts, 
yet that may be more than compenſated, partly, by whit 
may be contributed to the perfeRing of (ach experiments 
themſelves, and, partly by the diffuled Knowledge and (i 
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ry of Philoſophers, and by thoſe new Inventions, which 
xy probably be expeRed from ſuch perſons, eſpecially 
{they be furniſhed with Variety of hints from the praQti- 
esalready in uſe. For theſe Inventions of ingenious heads 
be, when once grown into requeſt, ſer many Mechanical 
wads a worke , and ſupply Tradeſmen with new meanes 
#getting a livelyhood or even inriching themſelves: As 
vthe diſcipline ſubordinated to the pure Mathematicks, 
this is very Evideat , for thoſe ſpeculative Sciences have 
(though not Immediatly ) produced their trades that make 
(uadrants, Sectors, Aſtrolabes, Globes, Maps, Lutes , 
Vills, Organs, and other Geometrical, Aſtronomical , 
Geographical, and Mufical inſtruments z and not to inſtance 
hole many Trades, that ſubfiſt by making ſuch things as 
Mechanicians, proceeding upon Geometrical Propoſitions, 
ke bin the Authors ofzwe know that whether the excellc 
Galileo was or was not the firſt finder ont of Teleſcopes,yet 
trimprov'd them ſo much, and by his diſcoveries in the 
teavens, did ſo recommend their uſefullnefle ro the curi- 
00s, that many? Artificers in divers parts of Europe have 
thought fir to take up the Trade of making proſpeRive 
= And fince his death, ſeverall others have had pro- 
table worke laid out for them , by the newer direRions of 
ſome Engliſh Gentlemen, deeply [kill'd ia Dioptricks,and 
tappy at Mechanical contrivances ; in ſo much that now 
xe have ſeverall ſhops , that furniſh not only our own Vir. 
nol, but thoſe of forreia Countryes with excellent Micro- 
ſcopes and Teleſcopes, of which latter ſort 1 lately bought 
oe ( but I confeſſe the only one that the maker of it, or 
ay wan, that I hear of, hath perfected of that bigneſle ) 
hich is of threeſcore foot in length, and which the Inge« 
nous Artiſt, that made it M* Reeves, prized conſtantly 


u00leſſe than an hundred pounds(Engliſh mony) I know 
ds not, 


The Preamble. 


not , whether or no | ſhould add, that poſſibly ſome pat; 
cular experiments of mine have not bin hitherto unprog. 
table to feverall Tradeſmen: But this 1 may ſafely affiry 

that a great deal of mony hath bin gained by Tradeſme, 
both in England andelſwhere upon the account of the (cx: 
let Dye, invented in our time by Cornelius Drebbel) 

who was not bred a Dyer nor other Tradeſman, And thy 
we dayly ſee the ſhops of clockmakers and watchmakey 
more 2nd more furniſhed with theſe uſctull inſtrument; 

Fendulum Clocks, as they are now called,which, but very 
few years agoe, were brought into requeſt , by that moſt 
ingenious Gentleman, who diſcoverd the new Planet about 
S2tura. 


I have handled the Subjci#- of the foregoing Argumeni; 
much more particularly, than I wou'd have done, had uot m1 
pen bin draw'n on , by a Hope that the things 1 have reqre- 

ſented may furniſh Apologies to many uu: ſitive men , wh 
may be thereby enbolden'd to carry Philoſophical materidll; 
from the ſhops tothe Scholes, and divulge the experiments if 
Artificers , bothto the improvement of trades themſelves, 
and to the greit inriching of the Hiitory of CAries and Nu 
ture, 

If it be further demanded, whether I have furniſhedthi: 
Eſſayes with the chi:feſt things 1 could have afforded them, 
1 muzt confeſie, that I hawe not , for though 1 had lying ly 
me Severall Experiments and obſervations, fs inconſiderabit 
than many of thoſe I have made uſe of, which would havebia 

ertinent enongh to the Subjeits hers treated of, yet 1 pure 
poſely forbore to 1mpioy them in theſe tracts becauſe 1 wid 
5,0t d:fraud thoſe others , to which they mere more proper, 
[ome of them neceſſary, For Ifreely declare, that my deſignt 
znihis preſent Tome was not tofurniſ9 it as well a 
us 
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ht t0 preſerve , 45s in a retoſitory , ſeveral ſcatterd Experi« 
neyts and Remarks , which I could beit ſpare from the other 
qratiſes 1 had defign'd , which might otherwi(e probably be 
}#, but yet 1 ſhall not deny, that I did not careliſſly draw up 

of the following Tratts , but that I endeavourd to write 
temin ſuch Methods , that they might contain ſeveral di» 
fin heads, and thoſe 45 comprehenſive as I could eaſily make 
thew , that both the young and hopefull Gentleman 1 call 
mrophilus, and 1 my ſelf might conveniently refer ſuch other 
puttices and experiments ( eſpecially thoſe of Tradeſmen) 
# ſhould hereafter occurr to us.aud appear to belong to t' ofe 
leads, And 1 did the leſſe deſpair of his getvine a kind re- 
wption to theſe diſcourſes, becauſe { could expect [o little aſ- 
ifance in my undertaking , havine never met with any 
twke, great or ſmall, written upon the ſubjcet 1 was to treat 


qf. 

If hereupon it be objefted, that by my own confesfion , di- 
vers of the particulars aamittid in to this Booke are but 
ſybt, and ſome of themy allready known, 1 ſhall repreſeat , 
that 4s ſome of the Experiments ſpokin of are but ſlight , ſo 
there are others , that posfibly diſcerning Keaaers will not 
thinke to be alltogether ſuch , and that "twas fit ( for reaſons 
dready mention'd inths very preface ) that 1jhould not for- 
bur to imploy, as pro-ffes to convince others, things euher 
known or eaſy to be made ſo, eſpecially fince 1 commonly uſe 


«them to ſome purpoſe or other , whereto they have not been ap» 


thed, and my deſezn inthe publication of theſe trifles being 
dhufly to invite the generality of Read:rs, though of different 
inclinations, Qna'ittes, CF to addict themſcives to the ſin» 
dy of expertmental Philoſophy. The waruty and eaſineſs 1 
have aym'd at in the experiments 1 have (et down , may for 
wght 1 know , be more proper than if 4 had confin'd my ſelf 
tothe mention of a few choiſe and Elaborate experiments , 
which ſome Readers would think impertinent to thiir ſtudyes ; 
an 
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and others judge too difficult for them to put in prafiice, 1, 
appear'd not unfit , that a book , whoſe title was like to pracyy 
it very different ſortes of Readers , ſhould be for the wiz 
part written in 4 popular way; divers perſons, eſpecid 
thoſe of a higher Quality , by a trifle that hath the luck þ 
gratify their curioſity , may be more ſucceſsfully invitedun, 
liſh and efteem experimental learning , than by a deep nuts 
or a weighty experiment. And there are others that will, 
fier be brought to value aud try experiments , by mttting with 
ſome few, though but ſlight ones, that happen'd to ſut with 
their humour or calling, or to accommodate them on So 
particular occaſions, than they would by many others , muth 
more luciferous, or otherwiſe 1»portant. And though twere 1 
be wiſhed , that mens Kinaneſſe to Practical Philoſophy wer 
grounded on the bet motives, yet this Treatiſe will ng al. 
together miſs the Aim of its Publication, if even uponthy 
foremention'd Slighter Aceounts,' it engages Readers tomalt 
as well as relliſh experiments z for the pleaſantneſs varity, 
uſefullneſs and other indearing Qualities of ſuch an imply- 
ment, will probably invite mo#t of them to a further progref, 
whereby many uſefull Phenomena and obſervations are lik 
to accrew to what is allready known of the Hijtory of Natur 
and Arts, Andif this ſhall come to paſs, it will keep hin 
from complaining of Labor loſt, who in wventering upon ju 
a worke as now comes forth,was knowingly te pritpone tht ap 
petite of fame 10 the Deſire of doing ſome ſervice to mankind, 
to which end he takes on'[of the directe5t wayes to be the con 
tributing ſome what to the Advancement of Experiments 
Philoſophy . 

It remaines , that 1 add ſomething more , which puiſibh 
may not a little befriend both theſe lait mention'd Anſwer, 
and [everall others contain'd in this preface, for , whenal 
the former demands occur'd to my thoughts , as likely to bt 


made,ſome by one ſort of Rgaders, and ſome by another, of 
| Virtup, 


e 
1 
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rhtwſs , that were ſollicitous for the Publication of theſe Pa- 

;, were not backward to urge the wutilityes , which they 

uucled would thence accrewto the publique. And I cannot 

well deny,that, as meanly as I thinke of a Treatiſe to 
oiuſe fri# Tome 1 did not , till the ſecond Edition, (when I 
/ conceal it no longer) let my name be prefixt , yet ſuch 
1 wrke 4s this for kind well perform'd, may be 4 very uſe- 

qnt « And even of this following book , ſuch as it is, it 
" ſuggefted , that the uſes would not prove d:ſpicable, in 
mad that beſide thoſe , that are Common to It with the for- 
wrly publiſhed Tome , ſuch as the improvement of the minds 
men, and ( eſpecially ) the aſſiiting them to underſtand the 
Wwkes of God, and thereby engage them to admire, praiſe 
ud thanke him for them. Btſides theſe ( I ſay) there may be 
her uſes of the following Tome, which, to avoid increaſing 4 
yillxity that 1 feare is already too great, T ſhall rather name 
than diſcourſe of , contenting my ſelf briefly to intimate, that 
tw concetv'd the pecultar uſes of this preſent Tome might be 
[ub 4s theſe. 

|. It may afford Materialls for the Hiſtory of Nature,which 
thit it may the more plentifully do, I have purpoſely on ſeve- 
ll occaſions added a greater number of Inſtances , than 
vere abſolutely neceſſary » for the making out of what 1 ine 
tended to declare or prove, 

Il, 1t may afford ſome Inſtruftions , Advices, and Hints 
jv promote the Pratticall or Operative part of Naturall Phi- 
lſophy in divers particalars , wherein Men have been either 
mt able, or not ſolicitous to aſſ15t the Curious. 

III. It may enable Gentlemen and Scholars to converſe 
with Tradeſmen and benefit themſelves ( and perhaps the 
Tradeſmen too ) by that converſation ; or at leaſt, it will 
qualify them to aſk queſtions of Men that converſe with 
Things ; and ſometimes to exchange Experiments with them. 

IV. 1t may ſerve to beget 4 Confederacy and an Union 
between 
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between parts of Learning , whoſe poſſeſſors have hithyy, 
kept thetr reſpedtive Skills ſirangers to one another , and 
that means may bring great Variety of Obſervations and tx. 
periments of differing kinds into the Notice of one man , y 
of the ſame perſons which how advantagious it may pry,y 
towards the Increaſe of knowledge , our Illuſtrious Verulgn 
has ſomewhere taught us. 

V. It may contribute to the reſcuing Natural Philoſyply 
from that unhappy Imputation of Barrenneſs, which ut hy 
ſo long lain under , and which has been, and ſtill s, ſo prijy. 
aiciall toit, And toeffef# this Reſcue, it will in ſome mu. 
ſure enable thoſe that deſire it to emp'oy thoſe pratticall 4r. 
guments,that are proper to convince many that are not tobe 
convinc'd by any other ſort of Proofes. 

VI. And which s the main of all, it may ſerve by Pi. 
tive Conſiderations, and Direttions, to rouze »p the Gene- 
rality of thoſe, that are any thing Inquiſitive, and both lug. 
ty excite aud [omewhat aſſiſt the Curioſity of mankind, from 
which alone may be expected a greater progreſs in Uſefull 
Learning, and Conſequently greater Advantages to men,thay 
inthe preſent ſtate of Humane Affairs will be eaſily imagin'd 
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ESSAY I. 


Containing ſome general ( on/iderations about the 
Means, whereby Experimental Philoſophy may be- 
come uſeful to Flumane Life. 


[J{tverto, my Dear Pyrophilus, I have attempted to ſatis- 
fie You of the Ulſetulneſle of Experimental Natural 
Philoſophy to Phyſick: ir tollowes, that I proceed to en- 
tezyour to ſhew you, that it may be alſo very ſerviceable to 
Husbandry, in all irs ſuborcinate parts, and to thoſe other 
Profeſſions that ſerve to provide Man with Food or Rays 
neat,or do otherwiſe miniſter to the Neceflities or Accome 
modations of Lite , as the Trades of Brewing, Baking, 
Fibiog, Fowling, Building, and the reſt not neectol here to 
be enumerated, For though the Humane Body, in reſpect 
of tht Rational Soul, (which is the Tnventrels and Sear of 
Sciences) be one of the Corporeal things, over which che 
Empireof Knowledg is to ve eſtabliſh'l; yet raking Man as 
2Creature made up ot Body an4 Soul, th* Advancemeat of 
his Empire ſeems to conſiſt more properly in the Inlarge- 
ment of his Power over the other Creacures: Phyſick ſeem- 
ing rather to defend him againſt Revolrs 2na TajurreRions 
athome, than to increaſe his Power, and extend the Limits 
of his Empire abroad, 

But, Pyrophilus, I hope You do not expeR, that I ſhould 
now inſet on each, or ſo much as on any of the above meati- 
on'd Trades, by whoſe interveatioa tis, that Man exerciſes 
his Dominionover external Bodies. For ſuch a work would 

A 2 require 
\ 


2 Flu Experimental Philoſophy 


require little leſſe than an Ae, and much more than a y\, 
tumn;- and beſides (that it is vaſtly diſproportionate, bt 
ro my ſlender ſtock of Mechanical skill, and to the lim 
lcaſure I have to concluce this SeQ.on in) I couldnor ze. 
quaint you with all that I could pertinently enough deliver 
about theſe matters, without roo much defrauding ſome g. 
ther Treatiſes that I deſign You: and therefore I hope you! 
be content, if, in the remaining part of this TraR, 1 doe xy 
onely. preſent you a not deſpicable number of Confidergi. 
ons proper to manifeſt Thar, and to intimate How Expeti. 
mental P biloſophie may be of great Ule to the promotins 
of Mechanical Arts 3nd Trades,but illuſtrate and confirm al, 


or moſt of thoſe Conſiderations by particular Inſtances, de, «+ 


riv'd trom Obſervations and Experience. 

This I ſh3ll, God affiſting, endeavour to do in the follow, 
ing Eſſays. But before I deſcend to particulars , it will be 
expedientinthis place to premiſe ſome general Conſider. 
ons relating to the influence of Experimental Philoſophie 
upon Trades,mnd two or three Advertilements,that concern 
the enluing Diſcourſes. 


THE 1, SECTION. 


Ei then, to make it probable, that a true inſight inty 

Natural Philoſophie may be capable of affording ſome 
reformation, or other kiad of improvement to Trades, | 
All defire You to confider, That being, tor the generality 
ot them, converſant about ſome fer particular productions 
of Nature, {uch Men-as are throughly skill'd in her general 
Laws, and acquainted with 2 vaſt number of her ProduQi- 
ons, and vers'din the wayes of applying Nature and Art 
jointly to ſeveral purpoſes, according to the ſeveral Exi- 
gencies of things, ſuch ſagacious perſons (I ſay) will, in all 
kelihood, be able ſome way or other, to meliorate the Tt» 
Ventions 
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rations Of illiterate Tradeſmen. As the Husbandman's 
il, for inſtance, conſiſting chiefly in the Obſervations of 
4e Nature of a few Plants and Animals, their relation to 
@h and ſuch Soils and kinds of Culture, and the Operati- 
os of Stars and Meteors upon them, which are Subjects 
ut properly enough fall wichin che cogniſance of the Na. 
waiſt, it cannot ſeem improbable, that He that has ſeriouſ- 
ly and induſtriouſly enquir'd into the Nature of Generati- 

Nutrition, and Accretion, both in Plants and Animals, 


nd knows how to vary an uſeful Experiment, when once 


{uod out, ſo as to remedy the inconveniencies, or ſupply 
the deficiencies, or improve the advantagiouſneſle, or tran(- 
\ceandapply the uſe of it, and (in ſumme) He thar can 
knowingly and dexterouſly manage, what his own and other 
nens Obſervations have afforded him, will be able to culti- 
rtethe ordinary Husbandman's skill with as much improves 
nent, as that contus'd Skill enables the Husbandman to cul- 
trate his Grounds 


THEIL. SECTION. 


To carry on the foregoing Conſiderations alittle farther, 

[-will adde, That it may as well conduce much to the 
n:nifeſting how much Trades are ſubordinate ro Natural 
Philoſophie, zs to the improvement of Trades themſelves, 
that it be atrentively confider'd, what things each particular 
Trade is, as it were, made up of. As, for Example, the 
hiet things in the Refiners Trade are, To know the wayes 
o'makitg, and the Operations of Aqua forts upon Silver, 
Gold, and Copper; to know how to purge that Menſtruum, 
tiatit may diflolve no Gold, nor precipitate any ot the S1l- 
fer it diſſolyes; 70 know what proportion there ought to be 
(llolv'd in itz to know with what quantity of Water to 


re2ken the Solution, and how long Copper: plates need lye 
in. 
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init, to precipirate all the Silver out of itz to know hoy 
Lead is to be colliquated with them, and what proportions 
it is neceflary and ſufficient to carry off with it (when; 
blown off upon the Teſt) the baſer Metals, to know hoy 
to make Cupples of ſeveral ſorts and (izes, and upon them 
to draw oft the Lead or Antimony trom the Silver or Galg 
and diſcern when the Metal is ſufficiently refin'd; to knoy 
what proportion of Gold and Silver is requiſite for the mak. 


ing of IWater-Gold, as they call it, (becauſe it is ſeparated | 


from Silver by Aqua fortis, which diſſolves this Mertal, and 
leaves the other ina fine powder) Theſe things, to which 
many others are ſubſervient, belong to the Refiners Trace, 


which, though underſtood by few, ſeems to be a very nar. * 


row and ſimple Trade, in compariſon of a hundred other, 
whoſe Operations are far more numerous and complicated, 
Now if all Trades were judiciouſly reſolv'd (if I may ( 
ſpeak) into the ſeveral parts they conſiſt of, it would, I que- 
ſtion not, manifeſtly appear, that the moſt,if not all ot them, 


are in many particulars but Corofaries deduc'd from (ome 3 


particular Phyſical Obſervations, or but Applications of 
them to the uſes of Humane lite, 

Andif this be ſo, you will nor, I preſume, think it ualike- 
ly, that by a farther diſcovery of the Nature of thoie pati- 
cular Bodies wherewith the Trade is converſant, and a olid 
knowlegg of rhoſe Laws of Nature, and thoſe Operztionsot 
Bodies upon one another, which it imployes; ſome, it not 
moſt, of thoſe parts, whereof the Trade may be conceiv'dto 
be made up, may be reform'd or better'd, which is enough 
to make the Philoſopher an Improver of che Trade, which 
he may become upon ſuch unobvious accounts, that perhaps 
ir may not unreaſonably be hop'd, thateven the Chymilt's 
Charcoal may be made by a good Naturaliſt equivalent to 
an excellent Compoſt for Land, For it it be true, as well i 
tis probable, not onely that the Food of thoſe —_ (i 

x0, 
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qe, Sheep, 8c.) which the Husbandman deals with, 
05 out of the Ground; but that the Plants, which afford 
hen this food, are themſelves nouriſh'd by a certain vege- 
ive Salt they find in the Ground; and that this Salr being 
gent Seminations exhauſted, the Soil grows barren, 
i|either by the Air,oy the ſteams of the ſubterraneous parts, 
rihe ſpontaneous Maturation of the Saline Rudiments 
agtain'din the Ground, or by adventitious M2nure, or by 


F lordiverſe of theſe together, it be re- impregnated with a 


wn vital Saleneſle: if theſe things be rae, 1 ſay, then thoſe 
(bymical Experiments,that conduce to diſcove! to us what 
knd of Salt chat is, and to what other Salts it is allied or op» 

te, as tis to ſeveral Acid ones, may probably afford ve- 
yaſetul Direions to the Husbandman towards the melio- 
ring of his Land, both for Corn, Trees, Graſs, and conſe- 
wently Cartel, And having had the Curiolity 


odiſtill ſome Earths, ſome Dungs, and ſome "a" 


Feds, and obſerve the Salcs abounding inthe Li- qu:ncurg,cer; 
© quors yeilded by them, (of which we have elſe- 9 Nivoſs admixtam, ita 


Verulam Hiſt, v.& Mort, 


(certiſſimum ef 
'am,licet params 


accumulatam && leftlam,u' 1s 


mere occaſion to ſpeak) we tound cauſe ro wiſh, ,,,,; 7; 51, ng, emitrar 
that Experiments ot that nature , 10 relation to liquid regetabileycollizere iis 
teimprovement of Husbandry, might be indu- 47/4 coprore Nitrum, 


ſtriouſly proſecuted by Naturaliſts, He that has obſerv'd 
thoſemany particulars in Husbandry,which might invitechat 
great Naturaliſt Sr, F. Bacon (who yet mentions very few 
of them) to pronounce that Nitre is, as it were, the life of 
Vegetables; he that obſerves how conducive that fertilizing 
Dang of Pigeons is, both to make Earth fruittul co the Hus. 
badman, and to impregnate it with Nitrous Salt for the 
Salt-perre manz and he that knows that moſt fac Earths, fo 
&ended from the Rain and Sun, that the one may not draw 
wp, nor the other waſh down the Embrionated Saltnefle of 
then, will after a time abound in Nitrous Salt, it they are 
tot permicted to ſpend any in producing of — 
uc 


Vt, Hiſt, Cent. 
S. Exp, 444+ 


6 How Experimental Philoſophy 

ſuch a one, I (ay, will perchance be apr to thiak, that Eq. 
quiries into the Nature of Salt-petre may be of great cog: 
cernment to Husbandry. And to give you, Pyropb, ſome 
Inducemeats to expe that Chymiſtry may be very uſety 
in ſuch kind of Enquiries, I thIl here mention co You; 
couple of my Experiments relating to Nitte. 

The firſt is that, whereby I endeavour'd co give an inqui. 
fitive Perſon hopes, that Materials which teem'd ualikely, 
might, by due changes, and without much Art, be tura' 
into Salc-petre, The Experiment was this, I caus'd [ome 
Earth to be digg'd up juſt underneath the Clay-floor of x 
Pigeon- houſe, ſuch Earths being believ'd co abound the 
moſt with Nitre, that needs onely to have its Particles 
brought together and united to compoſe Salt-petre; apret- 
ty quantity of this Earth being put iato a Retort, and di 
ſtil1'd with a good fire ex Arena, afforded me thoughlittle 
or no Oyl, yer a pretty quantity of a reddiſh Liquor,which, 
in ſtead of being , as others would have expeRted, of an acid 
Nature like Spirit of Nitre, was fit for my purpoſe, by 
ſtrongly participating of the Nature of Volatile Salts; a 
appear'd, not onely in that I could without reRifying it, turn 
Syrup of Violets with it immediately green, and precipitate 
a Solution of Sublimate into a Milky ſubſtance: bur becaule 
there came over with che Spirit into the lower part of the 
Receiver, a Salt ina dry form, which not onely was in Tal 
not unlike other volatile Salcs, but was ſo far from beiog ot 
an acid Nature, that with an acid Menſtruum it readily fell 
to huſle, and made an Ebullition, So that it ſeems (which 
in an Enquiry about Nitre is very confiderable,) that a Salt, 
very repuzaant to Acids, may, by the Operation of the 


Earth aad Air, be ſo alter'd, as afterwards by a flight m#+ | 


nagement to afford Salr-petre, whoſe Spirit is highly acid 
Bur of this Experiment I may hereafter make farther mere 


L10N- 
The 
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The other, (which we elſewhere have occaſion more par» 
ialacly co take notice of with Reflections on ir) is briefly 
this. We took Pot-aſhes, which you know contains bur 
the Sale of burnt Vegercables; and on thoſe, firſt difloly'd 
galitcle fair Water, we dropt Aq: forts (whoſe Saline part 
coofiſts indeed of lirtle elſe than che Spirits of Nitre,) till all 
Ebullition and Hiſſing berwixt Ic and the reſolv'd Por- aſhes 
were perfectly ceas'dg and having filerated this Liquor, and 
ſtitin an open Veſlel ina geatle heat co evaporate, it did 
nichin two or three dayes after, (and ſomerimes, for we 
madeicmorechan once, evenin a tew hours, ) being remov'd 
toacold place, afford us very pare Chryſtals of Salt- pecce, 
3 boch their ſhape, and flaſhing (on live Coals) into a blew 
hylicuous flame, intorm'd us. And fance I have had occafion 
10 mention the Ulſe of Sale-petre in Husbandry, 1 ſhall not 
focbear to adde, That the knowledge which che Naturaliſt, 
$2diſcerniong Chymiſt, may give the Husbandman of the 
gatures and diſtinRtions of Saline Bodies, may be of no 
mean uſe to him, by aſſiſting him to diſcern and obſerve the 
confiderableſt differences ot the various Saltneſſes to be 
found in Soiles, and what ſort of Saltneſle each particular 
Seed or Plant moſt affeRs. For by this means, not onely ma- 
oy Grounds might be made uſetul, which are thoughe bar- 
ea, onely by reaſon of our not knowing for what Plants the 
Siltneſle predominant in them may be proper; but the ſame 
Ground may yeild much frequenter Crops than commonly 
doth, when 1t is ſucceſſively ſow'd onely wich one ſort of 
Seed, by the due alteration of Plants delighting in the ſeve- 
rl ſorts of Salts,to be mer with in that Ground; which often- 
times, by being impoveriſh'd, or rather freed from one ſore 
ofSalr, doth but che more plearitully feed thoſe Plants that 
dlightin another: which in ſome places we have obſerv'd 
that Husbandmen ſeen to have taken notice of already, by 


lowing ( in fields roo remote from their Dwellings to have 
B Compoſt 
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Compoſt brought to them) Turnips, to fit the Groyng | 


for Whear, and ſerve for a Manure, though in this methgg 
ſome other Circumſtances may poſſibly concurr with the 
nature of Turnip-ſeed, to the preparation of the Groand for 
Wheat. And I am prone to think, that thereis ſcarce 

Ground or Soile, (except perhaps meer Sand) that might 
not, even without much Culture, be made fertile,or at leaf 
kept from being altogether barren, if we were on the one 
hand skill'd in the wayes of diſcerning the Nature of the 
Ground ; and on the other band acquainted with , and 
provided of, all the varietiy of Seeds and Plants that Nz 
rure has ( though not all in one Covntrey ) aftorded 
us. For there are divers Soiles, which here in England, 


or in other Regions, are, as uſcleſfe, left quite uncultiva 


ed z which , Seeds or Plants , that abound in other 
Countries , and would probably be made to grow in 
theſe, would make ſerviceable to the Husbandman, Many 
ſteep and abrupt portions of Ground (ſome of them very 
large) expos'd to the Southern Sun,zre left alcogether waſt, 
not onely in England, but in divers hot Climates, where the 
planting of Grapes for Wines not yet in uſe; though ſuch 
pieces of Land in France and Italy, and (as I have obſery')) 
even inthe Rhetian Alpes, nouriſh excellent Vineyards. 

I know anancient and Landed Gentleman, who commu- 
nicated to me upon his own knowledg an experienc'd way of 
making Wheat grow and proſper well on meer Clay,where 
there was no Grain at all did thrive: which chough 1 have 
not hitherto had opportunity to try, yet upon the creditota 
Perſon ſu ſober and qualified, I ſcruple not to mention ic 


here, becauſe the Art confiſtiog mainly in the Imbibition of 


the Seed for a determinate time in a certain expreſs'd Oyl 
that is not dear; it may make it probable,that without alter- 
ing the whole Soile by Manures, a flight, but convenient 


change made ia the Seed it ſelf, may ſerve to make them : 
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tone another. And ( to adde that upon the by) to ſhew 
the particular diſpoſitions of ſome ſorts of Seeds may 
them to make the Ground they are ſow'd in, much 
oduRive than it would otherwiſe be, I ſhall relate co 

char being nos long ſince in the Company of a Learned 

nd Curious Traveller, I ſaw, among ſome Rarities of a quite 
aher nature, an Ear or rwo of Coro, not much onlike our 
nmmon Wheat, at which being ſomewhat ſurprized, I 
gkt him whar peculiarity had procur'd chat Grain admiſſion 


J moog ſuch Rarities? To which he replied, That in the 


ramer Region where he begg'd it of a Yirtuoſo, one of thoſe 
Grtins would afford fo vaſt a multitude, as he was almoſt a- 
ham'd coname, and I am more than almoſt atraid to repeat: 
hat before I went out of the houſe, an Engliſh Geatleman, 
that had a more than uſual Curiofity for ſuch kind of Trials, 
ofur'd me, that having obtain'd ſome Grains of thar Corn, 
ad carefully ſow'd it in ſome Land of his own, not far from 
the place we were 1n, he had our of a ſingle Grain ſeveral 


J Hundreds; thoughnot near ſo many of them, as the other 


Traveller, who yet was a very ſober and judicious man,relat- 
edtohave been produc'd in a better Climate and Soile, Of 
this ſtrangly prolifick Wheat, the Gentleman readily grant- 
ed mea promiſe of a ſufficient quantiry ro make a Trial, 
nhereof, when I ſhall have receiv'd it from a Servant of 
ninein the Countrey, You may command the Succeſs. And 
this brought into my mind what I read in the Learned Jeſu- 


*1:6.4.C4p.16. 


te* Acoſta, who affirms, chat in divers parts of America, ; he is publidly 
where tis known chat our Esropear Wheat proſpers not,che by Purchz/. 


Indian (or,as many Engliſh have ſtil'd it, Virginian) Wheat 
they call Maiz does ſo wonderfully thrive, that although 
the Stalk bear often more than one Cluſter, and the Graia 
de big; yet in ſome Cluſters he has reckon'd ſeaven hundred 
grains: to which he addes, That it i not ſtrange in thoſe coun- 
trles 18 gather three hundred (Faneques, or) meaſures for one 

B 2 ſown 
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ſown, Which paſſages,eſpecially the former, ſpeak ofan 1q: 
creaſe that ſeems ſo lictle Credible, that I ſhould on that 2c, 
count forbear to mention it, were it not that in Europe, and 
even in England, I my felt have reckon'd ſuch a multitude g 
Grains upon one of the very numerous Ears produc'd by the 
ſame ſingle Grain, that 1 found my elf very inclineable tg 
abſolve Acoſta, and continue to look upon bim as one of the 
beſt Writers of the Natural Hiſtorie of CAmerica, 

We now proceed to take notice, that in ſome Ezſtern 
Countries, a ſort of Rice (a Grain that makes the chit 2nd 
moſt aſual tood of the Natives over almoſt all thoſe part) 
proſpers very well upon Land ſo drencht with Waters, that 
Seeds: men, to ſcatter the Rice, do rather Wade thin Walk, 
But this it ſelf (which, for the main, was confirm'd to me 
by Eye-witneſles)is leſle ſtrange, and does lefle il[uſtriouſly 
confirm what I was propoſing, than what che inquiſitive [e- 
ſuice Martinis athrms to be the practice of (one (as well 
great as ſmall) Countries in China, where, in divers places 
that are all the year under water, and would by our Eurepe- 
az Husbandmen be thought capabable of no other ule,than 
that of Ponds or Lakes, the Chinenſes caſt a certiin Seed (0 
well appropriated to the place that is to receive it, thit 
though it fals not immediately onthe Land bur on the War 
ter, ({o that one would think they were not about to ſowa 
Field, but bait z Pond for Fiſhes)yet this Seea, being adapt- 
ed to the Soile it meers with at the bottom of the water, 
does ſo well proſper and ſhoot up to the top, that in its pro- 
per Seaſon the ſurface of the Water looks as freſh and ver- 
dent 2s a fruitful Meadow, and yeilds as rich a Crop. But 
for fear of digreſſing, I ſhall, P;rophilas, proceed to tell you, 
that perhaps alſo Chymiſtry, eſpecially in conjunAion with 
Hydroſtzticks, may prove ſerviceable to the ingenious Hus- 
bandman, by aſſiſting him to diſcover the kinds and degrees 


of Saltneſles, that are ia {everal other Bodies that he -_ 


May become uſeful to Humane Life, '$ 
tils with, Iremember I bave met wich things ſarpriziog 

bh, in examining ſome ſorts of Earths by Diſtillation, 
nd by ſeveral Chymical Inſtruments of Diſcovery; buc 
though I have likewiſe had che Curioſity to diſtill Dungs 
ad Graio, and Fruits, and ſome other Subjedts, wherewith 
the Husbandman is converſant, to obferyve what kinds of 
Gline and other Liquors, and in what proportion, and of 
rhat ſtrength, they could afford me; yer not having any 
Notes by me of the particular Trials, I ſhall content my 
eltto have given you this hint of a new ſort of Experiments 
g Husbandry, and (hall onely adde, as to Sales, That fince 
the fertilizing power of Dungs ſeems to reſide in the Sali- 
z-ſulphureous part of them, (and the like I have by Chy- 
nical Trials found in Lime; ) a praQical inſight iaco the dit- 
ferences and differing Operations of Salts {about which I 
elewherg entertain you) may probably very much afliſt the 
Husbandman to examine the ſeveral Dungs, and other 
Compolts, (the knowledg of which is of great moment in 


J bs Art,) and to multiply, compound, and apply them skil- 


fully. 

And as Ghymiſtrie, thar is converſant about Fire; ſo even 
Hydroſtaticks and Hydraulicks, that teach us tro make En- 
gines and Contrivances for the lifting up, and for the con- 
reying of Water, may in divers places be of no (mall uſe 
tothe Husbandman. For not to mention what is done in 
ſome more known parts of the Eaſt, of the like nature with 
what Iam going to mention, Martinims informs us, Thartin 
one Province of China ( whoſe Name I remember not )they 
ae ſocurious to water their Fields of Rice, that they have 
(pon the River excellent Mills ſo made, as that great quan- 
ties of Water are continually rais'd in Buckets, or other 
convenient Veſſels, faſtned to vaſt Wheels driven by the 
iream; which watering- Mils (to add that notable Inſtance 


pon the by) are not (as our Exropean Mills are-wont to = 
xL 
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fixt to one place, but built npon Veſſels, with which: 
may remove theMills,how great ſoever,from place to pl 
as occaſion requires, Nor is this Eaſtern way of raif 
Water by Wheels, ſo as that it may be conveyed by conye 


nient Channels to places many foot higher than the River ? 


or other Receptacle of the Water that is to be diſtributes, 
the onely way whereby the Hydrauliſt and Mechanicig 
may affiſt the Husbandman, 'fince he may conſiderably 


it by the Art of Libellation, or conducting of Water upon ? 


the Ground, For the Improvement that may be made of 


Land by water, #n Soils fit for that way of Culture, may be | 


far more conſiderable than is yer wont to be taken notice of, 
{as indeed this Husbandry it ſelf is ia many Countries both 
elſewhere, and in England, as yet unpractis'd.) 1 have had 
ſome Lands of my own much berter'd by being skiltully 


overflown, ſo that whea I obſerv'd the difference, the Te- | 


nant, though ſhy of acknowledging the urmoſt Advancage, 
confeſt ro me, that he thought it yeilded him double the 
former Income, And a Gentleman of Quality of my Ac- 
quaintance, whoſe Improvements I wear lately to view, 
ſhew'd me a Scope of Ground, which at his firſt coming to 
that wild place (four or 5 years agoe) was boggiſh,and which 
yet he had turn'd into a good dry Soyl, by onely trenching 
it hereand there with ſhallow Trenches of not a Foot deep, 
and overflowing it (by the means of thoſe Trenches, and 
conveniently plac'd Dams) as evenly as he could 5,6, or7 
times a Year, betwixt the beginning of Otober, and about 
the middle of April with the Water of a neighbouring 
Spring, which was no way enrich'd by Land- flouds, arifing 
but in a very barren and uncultivated place, far from the 
neighbourhood of Grounds capable of enriching it; and 
yetthis Spring drain'd away (if I may ſo ſpeak) that Ancient 
Hydropical Diſtemper of the Land, and turn's it, as I found 
by Trial, into a good compact Soile, on which _ of 
owers 
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were (when I ſawit) imploy'd in making of Hay 
this Medow yeilded plentitully enon ph n_ 
vtimesits former value. Noris this the ſingle Confide- 
ablelnſtance we have met with, of the Improvement that 
wy be made of divers kinds of Land, onely by skilfully 0- 


J {owing them with common waters- 


But, Pyroph, I may hereafter have ſo many occafions to 


nention particulars relating to Agriculture, that I ſhould 


tly diſmifſe them in this Eſſay, were it not thatI am 
» my having nam'd Husbandry to you, put in mind to im- 
lt as an Inſtance to confirm this Obſervation, That 


J te: more comprehenſive a Trade is , the more likely ir is 


qatit will be capable of being meliorated by Natural Phi- 
ſophie, For ſuch Trades, as are of great extent, are ob- 
jg'dto deal with a conſiderable namber of Natures Pro- 


I ions, and to make uſe of divers of her Operations, and 


aoſequently muſt comprehend the more particulars,where- 
nthe ManufaQure or Profeſſion may be reform'd, and 0+ 
therwiſe aCvantag'd by a knowing and dexterous Naturaliſt, 
Thos the Hus bandman's Corn makes it fic for him to have 


J :competent $kill z» the whole Art of Tillage, the keeping 


of Cattle great and ſmall, zhe ordering of Dairies,of Wood, 
f Flax aud Hemp, of Hops, of the Kitchen-garden, of an 
Orchyard, of Bees,- 8c. beſides rhat the particular Produai 
ons of ſome ot theſe, as Honey, Cydar, &c. require ſome 
kill, and are capable of much Improvement; ſo that among 
ogreata variety of things wherewith the Hus bandman has 
todeal, it can [ſcarce be otherwiſe than that there will be ſe» 
reral things, wherein the Naturaliſt's higher and more reach. 
ns Knowledg and Experience will be ſerviceable to him. 
And whereas in the Preſervation both of Cattle from Diſea. 
les, and of the Fruits of the Earth from PutrefaRion, lieth 
00e of the moſt beneficial and difficult parts of the Husband- 
vans Skill, he may therein be much aſſiſted by an expert 


Nee 
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' Naturaliſt, whonot onely, by being able to accelerate py. 
trefaQion in divers Bodies, may teach the Husbandman tg 
furniſh himſelf with great variety of Compoſts and Mz. 
nures, to relieve and enrich his Ground with what ever pe. 
culiar ſort of Salt he obſerves to be deficient; bur alſo myy 3 
teach him how to preſerve many of his Seeds, and Flower, * 
and Fruits, beyond their wonted duration: as I know ſong 
perſons, to whom Irecommended Methods of this king, 
th3r uſe to preſerve Quinces, for Inſtance, a great part ofthe ? 
Year, by a ſtrong Liquor (or Pickle) made ot nothing but 
W ter, and what (for the moſt part refuſe (tuft) may beez. | 
fily obtain'd from the Quiaces themſelves. This way pre- 
ſented us Fruic at almoſt the Years endy and a while figce[ 
could have ſhewn You (and,for ought I know, can do fo yer) 
Cherries well ſhap'd, and ſucculent enough, of above a Yer 
old, preſerv'd without Salt or Sugar, by being kept in aſpi. 
rit of Wine fitted for that uſe, and fully impregnated before * 
their immerſion with the TinRure of the skins of other * 
Cherries of the (ame kind. The vaſt Benefic that the Hul- 3 
langers derive from the beſt way of Salting or Pickling of 
Herrinzs, and the advantageous uſe that is made by others * 
of ſopowdering Beef, and ordering other Fleſh, that tyill 
laſt good to the 1ndies,and is ſometimes brought uncorrupt- 
ed into theſe parts again , may perſwade us of the Benefit 
that may accrue to the Husbandman, by the Diſcovery of 
the wayes of keeping the Productions of the Earth from 
Corruption z eſpecially it his $kill be extended to weak 
Wines, Cidar, Perry, and other Liquors, which are wont to 
be made in great Quantities, and yet apt to decay at home, 
2nd unfit to be tranſported far abroad. And the uſe of Suga 
to ſtrengthen vinous Liquors, and make them durablez aod, 
without the belp of Salt or any ſhzrp thing, to preſerve 
great variety of Fruits, and of the Juices of Herbs, may en- 
courage us to think, that there may be very differig _= 
| (a0 
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nd ſome of them ſeemingly oppoſite)to make many things. 
qutlaſt their Natural periods ot Duration. 

But my Trials and Obſervations (whether about the con- 
(viog ot Fraits, Flowers, and Fleſh, or of other things of 


T hi ſort) belonging more properly to another Diſcourſe 


(of the Preſervation of Bodies) ſhall now mention no more 
of thern, bat paſſe on to tell you, that very much prejudice, 
ghich often happens to the poor Hasbandman (and fome- 


J times even to his utter ruine) by thoſe either ſtubborn or 


contagious Diſeaſes, (ſuch as the Rot in Sheep , and che 
Glaundersin Horſes, ) that make hayock of his Cattel,may 
ngreat meaſure be prevented by the inſtruions of a know- 
ng Naturaliſt, eſpecially if he be an expert Phyfitian roo. 
For, as many Diſeaſes, ſo many Cures are analogous in 
Men and Beaſts, and the Remedies prove frequently more 
ſacceſsful in theſe than in them , 2s well for divers other 
Reaſons, as becauſe the Bodies of many Brutes are more a- 
lleto bear the Operationof ſtrong Remedies; and yet the 


J unccaſtomedne(s of almoſt all of them to Phyſick, makes 


them more rehevable chan Men by any (not improper) Re- 
medics. TI wil! not now relate that I have in ſome Countries 
found Medicines that have been uſefully tried againſt Diſea- 
ſin Men, cry'd up for their efficacy againſt their analogous 
onesin Horſes; nor with what difterence in the Doſe theſe 
my be purg'd by ſeveral of the ſame Catharticks, eſpecial- 
ly Aloes, that are employ'd for the Purgation of humane 
Bodies, I ſhall rather inform you, that «s in theſe, Salt is 
(you know) repured a great refiſter of Corruption, and an 
Enemy to Worms , (with a ſort of which the Livers and 
neighbouring Veſſels of Sheep have been obſerv'd to 
beinfeſteds) [o by the bare uſe of (Spaniſh) Salt, of which 
eh Sheep, being firſt made to bleed alittle under the Eye, 
ws made to take down a ſmall handfull two or three times 
(vith ſome dayes of - a — being _— for 

ome 
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fome hours to drink any thing after it:by this Remedy,l (4x; 
givenat the time of the Year when there is danger, that the 
Sheep will begin to be botchr, many Flocks have for divers 
Years been preſerved by arich intelligent Gentleman of m 


Acquaintance , thatis a great Sheep-maſter, and has there, 


by (and that alſo lately) preſerv'd his Flocks in a moiſt 
Countrey, when moſt of his Neighbours loſt theirs, 1 
might here mention to you, Pr. the Virtues of crude Anti- 
mony, to cure the fonInefle of Blood,and even the Leproſy 
in Swine; of Quick-ftIver, to cure the Worms in Horſes, of 
Palmarits his famous Remedy,which be ſolemaly affirms tg 
be a conſtant one againſt the Bitings of a mad Dog in Cx 
tle, and of a more parable one tor Men alſo, whoſe ſucceſſe 
I almoſt admir'd in a neer Relation of Yours and Mine, of 
the uſe of theAntimonial Cup for ſeveral Sickneſles in Horſ. 
es and Sheep, which (it I miſ-remember not)was ſuccesful. 
ly tried by one ro whom I recommended it; and of another 
Antimonial Medicine, which (though much commended to 
me by a Yirtuoſo that took it himſelf) a Gentleman of my 
Acquaintance reſident in the Countrey, who prepates it, a[; 
ſures me, that he uſes it with ſtrange ſuccefle to fatten his 
Horſes, (made lean by occaſion of Sickneſſe,) with whom 
yet it works not, either as an Emetick, ora Purge, And 1 
could here preſent you divers other Receipts much priz'dfor 


their haviog (as well as the newly mention'd Remedies) fre- 


quently been found efteRual againſt the ſame Dileaſes both 
in Hamane Bodies and in Brates , it I did not think it leſle 
proper to make in this place a Yeterin4rian Excurlion, than 
to tell You, that, if You have any Curiolity for them, You 
may command them. 

I might adde, if I had leiſure, ſome Reaſons why I deſpiir 
not that in time the Husbandman may, by the Afſſiſtanceof 
the Naturaliſt, be able to advance his Profeſſion by a The- 
xapeutical part, which may excend not onely co the _ 

r00l- 
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adations of the Ground, and to the Vegetable ones; bur 
galargeacceprion of the Term) cothe Diſtempers of the 
Ground it ſelf. For if che Cauſes of the Barrenaeſs of Soils 
ageneral, and of their Indiſpolition to cheriſh particular 
Plants or Animals, were by the Philoſopher's ſagacity dif. 
cover'd, I ſee not why many ot thoſe Defets may not be 
emov'd by rational Applications, and proper wayes of curey 
gwell as wee (ee Inconveniences remedied in many other 
qznimate Bodies,withour excepting the cloſe and Rtubborn 

Vſecalline ones themſelves. 

And perhaps alſo,that by a way of management ſuggeſted 
yy the knowledg of Cauſes, the barrenneſle of a Soil may 
tecured, or its Fertilicy much promoted by methods, that 
{nothing neer ſo much require Coſt as Skill. Some in- 

jous Husbandmen have of late proclaim'd themſelves 
mach ſatisfied with a way of correRing two of the barren'ſt 
ſorts of Land, not by rich Manares or other coſtly cultures, 
bat by Skilfully mixing the Sand and Clay themſelves in a 
de proportion, according to the Uſe the Husbandman de- 
ſigns ro make of it. And whereas one of the beſt modern 
Writers of Agriculture reports, as he may, for a ſtrange 
thing, that be had ſeen ſeven or eight and thirty Ears of Bar- 
ley that ſprung from one Grainz I remember, chat an Inge- 
nious Gentleman, to ſatisfie ſome Curious perſons what 
might be done in that kind, ſow'd Corn upon a piece of 
Land, very neer the place of my abode, which proſper'd [o 
ſtrangely, that one Root that I rook particular notice of, 
though perhaps not the fraictulleſt inthe field, produc'd (ix- 
ty and odde Ears of Corn, and yet, which was the ſtrangeſt, 
this wonderful Increaſe depended upon a Philoſophical Ob- 
ſervation; nothing extr:ordinary having been done, either 
tothe Land, or ſo much as to the Seed; as I had opportuni- 
tyto know, both by the informations of obſerving men, 
adby the contefſion of the Gentleman himſelf, who was 
C 2 | pleas'd 
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pleas'dro make choice of meto intruſt his Secret with, thie 
incaſe he dyed before me, the publick might not looſe ir, 
Upon which account he alſo confided to me another Speci. 
men of his skill. He once preſented your Excellent Mothe; 
a company of ſeveral ſorts of choice Apples, among which 
there was one ſortexcellently taſted, buc very ſmall, the 
tollowing Year he preſented her another Basker of the like 
Fruit, bur finding no ſmall ones among them, ſhe took oc- 
caſion to ask him, What was become of the Tree that prg. 


duc'd thoſedelicious little Apples, that made put of his | 
former Preſent? ro which he replied, that he had brought : 


ſeveral of its produftiogs among the other Fruits ſhe wy 
looking on; and thereupon ſhew'd her ſome that came from 
the ſame Tree, and appear'd by the peculiar Relliſh to beof 
the ſame ſort, though exceedingly differing in Bulk, that 
neither your Mother, nor 1I, had any (uſpicion that the ſame 
Tree bore them. Upon which occaſion he readily gratified 
my Curiofity by acquainting me with his way, which de- 
pended almoſt onely upon a Phyſical Obſervation; all thar 
he added being not any rich Compoſt, but ſome deſpis'd 
Leaves ofa very cheap and common Vegetable. But Hyus. 
bandry is too large a ſubjeR tor me to proſecute in thisplace, 
and therefore I ſhall here diſmiſſe ir. 


THE III. SECTION. 


He next thing I ſhall obſerve to You, Pyroph. is, that 

tis not onely to the Trades thit miniſter to the neceſli- 
ties of Mankind, but to thoſe alſo that ſerve tor Man's ac- 
commodation or delight, that Experimental Philoſophie 
may bring Improvements ; for theſe Arts alſo do for the 
moſt part confiſt in the knowledg and application of ſome ot 
Natures ProduQtions and courſes, whats being referr'd to 
the accommodation or delight of Mev, rather than to __ 
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ſe, does produce nothing that is truely Phyſical 

wel orion ſo referr'd, which thereby acquire ds fach 2 
kind ofreſpeR to Man, as that which the Meraphy ficians 
all an Extrinſecal Denomination, and we (ee thac the ſame 
things, without varying their Nature, are ſerviceable co 
neainvery differing capacities: as Wine ſerves one that is 
toquench bis Thirſt, ſerves a fainting perſon to revive 
his Spirits, and the Drunkard to inebriate him z the ſame 


J fiic of Wine that ſerves the Phyſician tro make TinRures 


and ExtraQts for the recovery of Healch, may ſerve the La- 
dies to diſſolve Benjamin into a tinted Liquor, that diluted 
wich fair Water, may be us'das a Coſmetick, which I have 
received many thanks forz and the ſame Spirit skilfully im- 
ployed apon Ingredients to be nam'd to you ere long, is of 
excellent uſe for making of divers fine Varniſhes made with 
retity'd ſpirit of Winez nay the newly mention'd Solution 
of Benjamin may it ſelf be applied coall thoſe diftering uſes; 


J for of it ſelf ir is a pretty and odoriferous Varniſh,and [ have 


wit (though not often, for want of opportunity ) with 
rery good ſucceſs againſt a ſort of Tetters, which I caus'd 
requently to be barth'd withit., What bappy applications 
Knowledg and Skill may makeeven of anpromiſing things, 
to the furniſhing men with Delights, is me thinks very evi- 
&nt in Muſical Inſtruments, (as Lutes, Viols,&c.) For who 
would think (it Experience did nor afſure us of it) that with 
ifew pieces of Wood join'd rogether, and the Guts of Cats 
o Limbs wreath'dor ewiſted into Strings, the skilful Mu- 
ftian, by the help of Mathematicks and Exerciſe, ſhould be 
tble to charm the Ear with the greateſt, as wellas moſt in- 
nocent, Delights, the Senſe belonging to the Organ is capa» 
ble of, and which ſometimes does not onely pleaſe, but r+ 
viÞthe tranſported Hearers, Bur though, Pyrophilus, as I 
"lately ſaying, Phyficks may not onely be very improv- 
ng to thoſe Arts and Proteſlions that ſerve to provide _ 
Wit 
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wich the Neceſſaries or Accommodations of Life, but al{, 
to thoſe that ſerve chiefly to furniſh him with Pleaſures ans 


Delights; as might be inſtanc'd in Experiments of Color. ! 


ing, Perfuming, making Sweet-meats of all Sorts, emhe|. 


liſhing the Face with Coſmeticks, and divers others of the | 


like voluptuous nature: and though I may elſewhere hays 
occaſion , whenI come to treat of Colours, Odors, Taſts, 


and other Qualities, to acquaint you with ſome Receiptganq | 


Experiments of this kind, yet now I do not onely want lc. 


ſure to mention them, but am deſirous that Natural Philg. | 


ſophy ſhould engage You to Courr her, rather by Hergrz. 
titying andenamouring your Reaſon, than by Her bribing 
andinveagling your Senſes. - 


THE I}. SECTION. 


' Hough what has been repreſented about the Ulſefulneſe 


of Experimental Philoſophy ro Trades, does chiefly 
belong to thoſe, wherein Natures ProduGtions are imployed 


to Humane Uſes, by thoſe Operations wherein Nature her 


Self, rather than the Artificer, ſeems to have the chef hand, 
as the Trades of Brewing, Baking, Gardening, Tanning, &c, 
yet I would not exclude thoſe very Trades wherein the Ar- 


tificer ſeems to be the main Agent, and in whoſe ultimate * 


Productions the chiet thing, that is wont to be con(ider'd,is 
the adventitious Shape or Form, which the Artificer, as an 
intelligent and voluntary Agent, does, by the help of his 
Tools, give the Matter he works on, as in the Trades of the 
Smith, the Maſon, the Cutler (when diſtin& from that ot 
the Sword-maker,) the Watch-maker, and other Handi- 
Crafts. For though theſe conſiſt rather in the Manual dex- 
terity of Men, thanthe $kilful ordering of the ProduQions 
of Nature, by their material Operations upon one anotherz 
yet to many, if not all, even of theſe, the Naturaliſt may 
ſome way or other be a BenefaRtor. For 
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For there are divers of theſe Manual Trades, chat, eſpe- 
ly as they are exercis'd in Cities and greater Towns, 
yt ſeveral parts , and have need of ſeveral other 
Tndes co prepare Materials for them, and diſpoſe them to 


J «ive the laſt Form which the Artificer is to givethem, 


0 fit them for Sale. And we may in many caſes obſerve, 


J + chough this Artificer, that gives the Matter this laſt 
J form, does it chiefly with his Hands and his Tools, yer 


hoſe other Tradeſmen, co whom he is beholding for his 


FJ \itterials, do ſome or other of them, to prepare and quali- 


fethem for his Uſe, need ſome Obſervations of the condi- 
tons of the Body they deal with, or muſt imploy ſome 
ſbyſical Operations, wherein they may be much aſſiſted by 


J te: knowing Naturaliſt, who may alſo teach the manual O- 


perator himſelt how ro make choice of his Materials, and 
mine the goodnefle of thoſe that ſubordinate Work- 


J nn ſh3ll briog him. Thus though Stone-cutting be a 


Trade, that ſeems to conſiſt almoſt wholly in giving, with 


 7roper Tools, to Marble, Free-ſtone, and other Materials, 


heShape which the Artificer dehgnes, yer,it I had leiſure, 
could eafily ſhew You, that even in this Trade there are 
nany particulars, wherein Experimental Philoſophie might 
behelpful ro the Artificer. For wayes , hitherto unus'd, 
my be tound out (as I have partly tried) to examine the 
mture and goodneſle of the Marble, Alabaſter, and other 
tones which the Mechanicks deal with. A competent knows 
leds of the Sap that is to be found in Stones imploy'd for 
building, is of ſo much importance, that the experienc'd M* 

Workmen have confeſt tome, That the ſame ſort of Stone, 

ad taken out of the ſame Quarry, if digg'd at one Seaſon, 

fill moulder away in a very few Winters; whereas digg'd 

another Seaſon, it will brave the Weather for very many 
Years, not to ſay, Ages: (but of my Obſervations of this 
kind more elſewhere.) The Cements alſo, and Stoppings 
(a$ 
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(as they call them) which are of good uſe in this Trae 
may be eaſily betrer'd by the Naturaliſt chat is vers'd in ſuch 


Mixtures. And remember I had occafton to teach a fine | 


Cement for the rejoyning of the broken Limbs of Statues 
ro their Bodies, to an inquiſitive Artificer, who by ſuch 
like helps did in other caſes ſo well counterfeit Matble with 
a Cement, that even where there was occaſion co fill upgrezr 
Cavities with it, the work would paſſe for eanrire; the Ad. 


ditaments being not diſtinguiſhe from the Natural Marble, * 


Want of Curiofity alſo keeps our Stone* cutters here ig 
Enzland unacquainted with the ways of working upon Por. 
phiry , which they will got undertake eicher to poliſh or to 
cut, Nor is England the onely Countrey where the Art of 
working upon Porphiry ( which appears to have been ig 


great uſe amongſt the Romans) is unknown, though at Rome | 


there are ſome tew that do with great Gain exerciſe it, And 


though I know not preciſely what tis they imploy, yet I 


preſume it may be Powder of Emery: for with That and 
Water, and Steel-ſaws, I have here in England culed 2 Pure 
Phire ſtone to be cut. And the mention of Por phire puts 
mein mind of telling You, that by an Act I have, white 
Marble may be ſo ſt2in'd, and that durably, with Spots greac 
or ſinall, and red or brown, as it pleaseth the Artificer, 2s[ 
may hereatter have occaſion more tully to relate. Twouid 


be too long to diſcourſe to you here of Artificial Marbie, | 


and divers other things that Stone-cutters affirm to belong 
to their Trade, wherein you will ſcarce doubt, but that it may 
be capable of improvement. Wherefore I ſhall ogely adde, 
that whereas this Profeſſion does much require very good 
Steel- tools, and they muſt have theſe from Smiths, and0- 
thers that deal in Iron, it theſe Mens Trade were better'd 
by the Naturaliſt, they might be able to afford the Stone- 


cutter the better temper'd Tools: and that even the Smiths | 
Craft, though it ſeems to be meerly a Manual Art, is yet | 
| a: 
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le of mach melioration by the knowledg of Nature, 
mere not difficule to manifeſt, it twere proper here roinfiſt 
anche Proofs of itz yet thus much [ ſhall here take notice of 
confirm this IV. Obſervation, That not onely the Phi- 
lſopher may, as 4 Mineraliſt and a Mechanician, improve 
the wayes of making Iron and Steel, before they come to 
the Smiths hand, bur likewiſe may deviſe better Expediecats, 
than are among us in uſe, tor the ordering of Iron and Steel, 
when it comes to be formed into Weapons and Tools. The 
Sword- blades, and other Arms, that are made at Damaſco , 
revery famous every where, and (as far as ſome Trials have 
iaform'd us) juſtly for their excellency in cutting even Iron. 
And yet it ſeems to be onely the skill of theArtificers in or- 
ering it, that gives the Swords and other [nſtruments 
nadeat Damaſco, (o great a preheminence above others. For 

h the goodneſle of them have been preſum'd to pro» 
ed trom that of the Iron- mines, and Steel, peculiar to the 
Region of that City; yet the judicious Belonime , baving 


J nade particular Enquiry at his being there, informs us 0- f | _ 4 


therwiſe, and tels us, that Iron and Steel, being brought thi- 7,4.9;, 


ther from other parts, (the Countrey having no Mines of it) 
receives there from the $kill of the Workmen irs Temper 
and Perfetion. And I ſee not why I may not reaſonably 
ſuppoſe, that in the tempering of Steel, tis not onely the 
coodneſle of che Metal, and the determinate degree of Hear, 
h theſe be the onely things Artificers are wont to look 
alter, that give the beſt Temper, but that much may de- 
pend upon the Nature of the Liquors , or othet Bodies, 
pherein the hot Steel is plung'd, and apon other wayes of 
ordering it, if thoſe be $kiltully choſen and imployed. I 
havehada Graver ſo well temper'd, (but by whom I know 
not) chat all the known wayes us'd by me and others, (who 
nondered, 2s well as I, at the unſuccesfulneſle of our Endea- 
rours,) could not depriveit of q Temper, as they = 
ave 
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have done any Gravers that we make here ; and twas after, 
wards affirm'd to me, that it was made of Steel temper'd at 
Damaſco- 

I may elſewhere tell You, Pyrophiles, both of a way | 


have tried, of hardening Gravers, without quenching then 
inany Liquor or Tallow, or any other UnRuous Body, and ? 


that having perſwaded an Ingenious Artificer t9 try an un- 


pratic'd way of tempering Gravers, he ſoon after brought | 


me one to ſee the goodneſle of it, which , by being plung'd 


ina certain cheap Mixture , (wherewith I may hereafter ac 


quaint You) had been harden'd and temper'd at once: which 
though moſt Artificers would think ſcarce poſſible, yetup- 
on the Authority of Trial, I ſhall venture to deliver what 
ſome may think as range, namely, That though Tenition 
and Extinion in cold Water, be the common and known 
way to harden Steel (Gravers,) yet by that way, onely ob. 
ſerving preciſely a Nick of Time,Steel may be made ſtrang- 
ly Soft- Bur of this more elſewhere. 1 ſhall now adde, 
That haviog enquir'd of one of the Curiouſeſt, and moſt 
obſerving Makers of Steel-Tools , whether he did not 
find a difference in the imploying of Pump»water,or River. 
water in giving them their Temper, he ſatisfied me that ke 
did ſo; and obſerv'd the former to be fitter for ſome ſorts of 
Tools, and the later for others. There may be divers 0- 
ther Particulars, wherein Iron and Steel may be improv'd 
by the Naturaliſt. The firſt may be this: that the Metal 
berender'd ſo ſoft, as to be, by the help of ſtrong Moulds, 
put into Shapes. This an Eminent and credible Artificer al- 
ſur'd me, he had often ſeen bis Maſter do to Iron, with con- 
fiderable profic. Or elſe it may be made fuſible like 2n 0- 
ther Metal, as I remember I have (ſometimes with a certain 
Flux-powder, which I compos'd, it I much forget not, of 
Tartar, Sulphur, and Arſenick) made it run, even with a 
Chucoal fire, into a Mile exceeding hard, and very _ 
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ble, A third way may be this: That it be ſoordered, as to 

ery'd very long trom Ruſt, which an Ancieat Yirts- 
i, who had purchas'd the Secret ofa rare Artiſt, for a great 
Prince, and uſed to ſhew his Friends Stcel ſo prepar'd, af- 


J (rd me was done chiefly by tempering it in Water well 


mpregnated with the Bark of a certain Tree, In a word, 


F there way be divers other wayes whereby Iron or Steel 
FJ :emſelves, or their Trades that imploy them, may be me- 


lorated; and to adde, thar on this occaſion there are many 


FJ advery differing accounts, upon which a Trade or Profeſſi» 
J amy be benefitted by che Experimental Philoſopher: tor 


temay either find out variety of Materials wherewich to 

torm the things defired by the Tradeſman,or he may ren- 
er thoſe Materials that are already in uſe, better conditi- 
00'd; or he may diſcover and reform the unheeded Errors 
ad Miſtakes to be met with in the Trade; or he may deviſe 
noreeaſie and compendious wayes of producing the Effe&t 
that is required; or he may improve ſome of the auxiliary 


J Trades, of which the Trade ſpoken of has need or uſes or 


he may inſtru the Artificer to chooſe, and examine , and 

ave his Materials and Tools, better than is uſual , or 
can make the ultimate Productions of his Trade ſooner, or 
cheaper, or eaſier, or better condition'd, or applicable to 
more Uſes, or more durable, than they are commonly made. 
Nor are theſe all the particulars that mighc here be enume- 
rated to the ſame purpole, it this IV* Conlidecation had not 
(etain'd us too long already. | 


THE FV, SECTION. 


THe Naturaliſt may increaſe the Power and Goods of 
Mankind upon the account of Trades, not onely by 
meliorating thoſe that are already found our, but by intro- 
ducing new ones, partly ſuch as _ an ablolute ſenſe _ 
) 2 - 
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ly invented, and partly ſuch as are unknown in thoſe places, | 


into which he brings them into requeſt, For twere injuc;. 
ous both to Nature andto Man, to imagine that the Riches 
of the one, and the Induſtry of the other are ſo exhauſted, 
but that they may be brought to afford new kinds of Em. 
ployments to the hands of Tradeſmen , if Philolophicz| 
Heads were ſtudiouſly imployed to make Diſcoveries of 
them. And here I confider,rhat in many caſes a Trade dif. 
fers from an Experiment, not ſo much in the Nature of the 
thing, as inits having had the luck to be applied t0 Humane 
Uſes, or by a Company of Artificers made their Buſineſle, 
in order to their Profit, which are things Extrinſecal, and 

Accidental to the Experiment it ſelf, To illuſtrate this by 
_ an Example, the fl.ſhing Exploſion made by a mixture of 
Nitre, Brimſtone, and Charcoal, whilſt it paſt not further 
than the Laboratory of the Monk , to whom the Invention 
15 imputed, was but an Experiment z but when once the 
great (though unhappy) Uſe that might be made of it, was 
raken notice of, and Mechanical people reſolv'd to makeit 
their Profeſſion and bufineſſe to make Improvements and 
Applications of it z this fingle Experiment gave Birth to 
more than one Trade: As namely,thoſe of Powder-makers, 
Founders of Ordinance, Gunners (both for Artillery and 
Mortar-pieces,) Gun-ſmiths; under which name are com- 
priz'd ſeveral ſorts of Artificers, as the makers of Muskets, 
{mall Piſtols, common Barrels, ſcrew'd Barrels, and other 
varieties not here to be inſiſted on, 

The Diſcovery of the Mgnetical Needles propeity to 
reſpeR the Poles, has given occaſion to the Art of making 
Sea- Compaſlles, as they call them, which in Zondoy is grown 
to be a particular and diſtin Trade, And divers other Ex- 
amples may be given to the ſame purpoſe, eſpecially where 
Mechanical Tools and Contrivances cooperate with the 
Diſcovery of Natures Produſtion. So that oftentimes 1 

py very 
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few Mathematical Speculations', or as few Phyſical 


Obſervations, being promoted by the contrivance of In- 


{ments and the praQice of Handi-crafts men, are turn'd 
ato Trades; as we ſee that a few Dioptrical Theories light- 
-ointo Mechanical hands, have introduc'd into the World 
the ManifaRures of SpeRacle-makers, and of the makers of 


F thoſe excellent Engines, Teleſcopes and Microſcopes. 


The oblerving,that though Quick-filyer will Amalgame 


| vith Gold (and thereby ſeem to be deſtroyed, (which made 


zlizy think it an Enemy to Metals,) yet it may be ſeparated 


| fom the Gold again without diminution of that noble Me= 


al)has brought forth che Trade of Guilders, whoſe Art con. 


J ifschiefly in mixing,by the help ot a competent heat, good 


Gold with five, fix, or ſeven times its weight of Quick-fil- 
yer, till the mixture come of ſuch a confiſtence that they 


J nay ſpread it as they pleaſe upon the Silver or Copper to 


te guile, For having by this means overlaid it evenly with 
Gold, they can eafily with fire force away the Mercury; and 
pitha liquor impregnated with N:;tre, Verdigreaſe, Sal Ar-, 
moniack, and other Saline Bodies , which they call a Co- 
loori(h, reſtore its luſtre to the remaining Gold, which they 
er make bright by poliſhing. 

The almoſt obvious and trivial Obſervation made by 


ſome agacious perſon (whoever it was) that a Spring was a 


Phyſical.continual and durable Power or Force, and the Co. 
rollarie he thence deduC'd, that this Force, skilfully applica, 
might be equivalent to the Weights that were thought neceſſary 
tv move the wheels of Clocks: theſe Refietions, I ſay, join'd 
with a Mechanical Contrivance, produc'd thoſe uſetul little 
Engines, Watches, that now afford a plentiful Livelihood 
toſo many dexterous Artificers; which though Cuſtome 
bus made familiar to ws, yet were unknown to the Ancients, 
ad bighly priz'd and admir'd in China it ſelf, when firſt (in 
toe laſt Century) brought thither, The Diſcovery of the 
virtue 
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virtue of que fortic to diſſolve Silver and Copper yith. 
out working upon Gold, added to the Obſervation, Thy 
Lead melted with either of the two noble Metals, ang then 
forc'd from-them by Fire, will carry away with it any of the 
baſer Metals that may have been mixt with them , /theſs 
two particulars, I (ay) have begot in later Ages the Art gf 
the Refiners we now have. 


Mens having obſerv'd the Operations of ſome Lixivinms, | 
Claies, and a few other familiar things upon the Jaiceofthe © 


Sugar- Cane, has not onely occaſion'd the adding of the 
Culture of thoſe Reeds to the other parts of Husbandry le 


us by the Ancients; but has produc'd the ſeveral Trades of * 


Sugar- boilers, or makers of Sugar, Refiners of Sugar, and 
ConfeRioners: not to mention the great addition the (on- 


creted Juice of the Sugar-Cane brings to the Apothecaries * 


Profeſſion, upon the ſcore of Syrups, Conferves, EleQuz 
ries, and other Saccharine Medicines. Nay, a very flight 
manual Contrivance or Operation, if it light fortunately, 
may ſupply men with a Trade, as in the Art of Printing, To 
which I (hall onely adde, that in China, and ſome other Exſt- 
ern parts,the lucky Trial that ſome made to bore very {mall 
Holes through Porcellane or China Cups, and employ very 
ſlender Wire in ſtead of Thread or Silk , has given being to 
the vulgar Trade of thoſe people that go up and down in 
thoſe Countries, as Tinkers do with us, getting their Live- 
lihood by ſewing together the pieces of cracke or broken 
Porcellane Veſlels: as I have been inform'd by more than 
one credible Perſon that liv'd in the Eaſt,and had Experience 
of the uſe of Cups ſo mended, though fill'd with Liquors 3s 
hot, as they are wont in the Eaſt to drink their Coftce and 
Tee, 

The mention freſhly made of China, brings into my mind, 
That whereas the knowledg of ſome Gums and Liquorsin 
that Countrey, afforded them thoſe uſeful, as _ 1 

autiiul, 
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entiful, Varniſhes, which we call by the name of the King- 
bn that ſupplies us with them;zand which do both there,& 
97494, imploy multitudes of Tradeſmen; I am credibly in- 
vxm'd, that the Art of making the like Varniſh'd Wares, is 


FJ ys begun to be a Trade at Par, and T doubt nor bur ic 
J ;ilere long be ſo in ZLoydon too, For though ſome Ac- 


qaots, that were given me by Y:rtzoſi of that Varniſh, were 


F (, that che Trials of them did very ill anſwer ExpeRati- 
F a yet baving read in Zinſchoten's Voiages, that in China 


ndFapan they make this excellent Varniſh of Gum Lacca, 
[found by ſome Trials, that I was able co imitate one of the 
teſt ſorts of it, by diſſolving the Gum in high reQified Spi- 


ith Wine, and then giving it a Colour, and laying it on in £,, ,;, 44, ts 
FJ (<2 manner as I may have ere long a fitter occaſion to ins whe V. £03. 


form You. 

And withour much impropriety , I might alleadg 
the Art of cultivating and gathering Sugar-Canes , and 
of ordering their Juice,as a recent Inſtance of the tranſplanc= 
ngot Arts and ManitaRures, For, as I am inform'd by ve« 
y credible Relations, there are not yet very many years cf- 
fux'd, fince, in our memory, a Forreigner accidentally 
irioging ſome Sugar-Canes, as Rarities, from Braſil into 
Fwope, and happening to touch ar the Barbaaves, an Engliſh 
Planter that was Curious, obtain'd from him a few of them, 
together with Come Hints of the way of cultivating and uſe- 
ng them, Which, by the Curioſity and Induſtry of the 
Exliſh Colony there,were in a ſhort time [o well improv'd, 
that that ſmall INand became, and is fill, the chief Store= 
bouſe that turniſhes, not onely England, but Exrope with 
Sugzrs. And this Inſtance I the rather mention, becauſe ir 
1s4ſo a very notable one, to ſhew, how many Hands, the 
latrodution of one Phy fico-Mechanical Art may fer on 
work; fince I have had particular opportunity to learn by 
Laquiry, that the Negroes, or, as they call them, Blacks, liv- 
ng 
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ing as Slaves upon that ſpot of Ground, and imploy' 4: 
molt totally about the planting of Sugar.Canes and mak. 
ing of Sugar, amount at leaſt ro between five and twenty 


and thirty thouſand perſons. And that you may ſee hoy 
Lucriferous in that place this ſo recent Arc of making $y. 


gar is, not onely to private men, but to the publick, I (hill * 


adde, that by divers intelligent and ſober perſons intereſte 


in the Barbadoes (and partly by other wayes) 1 have bee © 
inform'd, That there is, one Year with another, trom that 2 


little Iſland, which is reckon'd to be ſhort of thirty Milesin 


length, (and ſoI found it,by meaſuring it on ane of the fair. * 


eſt and recenteſt Maps,) fhipt off for England (eſpecially,) 


ten thouſand Tun of Sugar, each Tun beipg eltimaygdat * 


two thouſand Pound weight , which amounts torwenty 
Millions of Pouncs of that Commodity; which though « 
may ſeem ſcarce credible, yet one of the Antient Magiltrateg 
of that Iſland lately aſſur'd me, that ſome Years it affords a 
much greater quantity. 

I ſhall not fortifie what I have hitherto diſcours'd with 
Particulars, that will elſewhere more properly fall in; it be- 
ing (ufficient for my preſent purpoſe, that the Inſtances al 
ready meation'd may render it probable, That the Exprri- 
mental Philoſopher may not onely Improve Trades, but Mul- 
ziply them, till 1 have occaſion in the L3ſt Eſſay ot this Book, 
ro make it out more fully. Nor dol deſpair, that among 
other wayes whereby Trades will be increas'd, one may de 
the retrieving ſome of thoſe that were anciently praftice, 
and (ince loſt; of which we have a Catalogue in the Learned 
Pancirollus. For as tis the skilful Diver's work, not onely 
co gather Pearls and Coral that grew at the bottom of the 


Sea, and ſill lay conceal'd theres but alſo to recover (hip- | 


wrack'd Goods, that lay buried in the Seas that (wallomed 
chem up: o tis the work of the Experimental Philoſopher, 


not onely to dive into the deep Recefles of Nature , 40d | 


thence 
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ferch up ber hidden Riches; but to recover to the 
iſe of Man thote loſt Inventions, that have been ſwallowed 
by the Injuries of Time, and lain buried in Oblivion, This 
[do not ſay altogether groundlefly, though for ſome Rea- 
ſons I here decline mentioning the things that induc'd me to 


THEFVFVI, SECTION. 


| T® what has been hitherto ſaid, I ſhall venture to adde, 


not onely thit the ſagacious Philoſopher may better 
noſt of the Traces that are already in uſe, and adde to the 


JT wmber of Mechanical Imployments; but that I am apt to 
J iokicmight withour much Hyperbole be affirm'd, thar 


here is not auy one Profeſſion or Condition of Men {per- 
haps (carce an» ſingle Perſon of Mankind) that may not be 
ſme way or other advantag'd or accommodarted, it -all the 
Truths diſcoverablebHy Natural Philofophie, and the Ap- 
plications that might be made of chem, were known tothe 


J Perſons concern'd in them- So that beſices thoſe Dileove« 
J riesthat are compil'd or form'd into Trades, there are, and 


may be, found, a multitude of looſe particulars, whereby the 


JI Naturaliſt may much gratifie and affiſt men, according to 


the exigency of particul.r occaſions. The nature of che thing 
pill ſcarce permit me to illuſtrate ſo unlikely an Allercion, 
pithout imploying inſtances in themſelves crifling, if not 
G&ſpicable; of which I will therefore give = but a few,be- 
auſe it they were not pertinent to my preſent purpole, they 

would be firter to divert, than inform, You. 
I had, not long fince, the honour to be known to a very 
eat Court-Lady, who was much troubled, that having 
nr occaſion to write Letters, ſhe could (carce handle a 
Pen without blacking her Fingers with Ink; 1 imiliogly un- 
dertook to make her write without Ink , which 1 my felt 
ns formerly wont to doe, by = preparing my Paper with 
a 
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a Powder made of Copperas, {lightly calcin'd upon 2 Fire: } 


ſhovel rill it grow friable , and Galls, and Gum-Arabick 


finely pulveriz'd, and exquilitely.incorporated with the Yi. © 


eriol in a certain proportion; which though a few Trials wil 
better teach than Rules, (becauſe according to the Goodneſs 
and Calcination of the Vitriol, the proportion of the othe; 
Ingredients muſt ſometimes be varied,) yet to aſſiſt yoyin 
your firſt Gueſſes, I ſhall tell Yo, that (tor the moſt parry 
I uſed my ſelf 3 parts of calcin'd Vitriol, 2 parts of G1lls 
and 1 part of Gum-Arabick, and mixt them not before | 
was ready to i:nploy themy, for this Powder being with 1 
Hares foot, or any other convenient thing, carefully rubb'g 


into the Paper, and the looſer Duſt ſtruck off, doth, withour » 


diſcolouring ir, ſo fill its Pores with an Inky mixture, thi! 
2s ſoon as itis written upon with a clean Pen, dipt in water, 
Beer, or ſuch other Liquors, the Aqueous part of the Li. 
quor diſſolving the vitriolate Salt, and the adhering puticles 
of the Galls, makes alegible Blackneſſe immediately diſco. 
ver it ſelt on the Paper. This mention of Writing brings 
into my-mind, that ſeveral times h1ving had occaſion to 
make a Word or two, that was but larely written, look 25 
it it had been written long before, I pertorm'd it, by tightly 
moiſtening the Words I would have to look ofd, with Oyl 
of Tartar per deliquium allay'd with more or leſle fair Wa- 
res, according as I defir'd the Ink ſhould appear lefle or more 
decayed: which Experiments may be often uſetul in Many» 
ſcripts, to keep the recent interlineations, or other Additi. 
ons, from betraying themſelves by their freſhne(s not to have 
been written at the ſame time with the rſt of the Magu- 
(cript, . - 

| And the Defignlhad in making uſe of the lately meati- 
oned Powder of Galls and Copperas, puts me in mind of ;- 
nother way of writing without Ink, (2nd too without d30- 


ger of blackiog ones Fingers or Linneo,) whuch 1 — 
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ſhave prais'd ſometimes with one Powder, and ſometimes 
ith another. For conſidering that common Silver being 
obb'd upon Bodies, whoſe Surfaces are a lirtle rough, and 
req upon colour'd Cloath che Metal would leave a Black- 
rele 0n it, twas eaſe to conclude, That if the ſurface of the 
«hice Paper were aſperate1 by a multicude of irregular 
Grains of a Powder as whire as it, would retain a Blackneſſe 
nherever a blunt Silver Bodkin ſhould be drawn over the 

ting Particles: and accorcingly I found, that either ex- 
quiſitely calcin'd Harrs.horn, or clean Tobacco-pipes, or 


J (sbich is better &han thac ) Mutton- bones (taken between 


the Knuckles, and) burnt to a perfe& Whiteneſle, beiog 
fnely powder'd and ſearl'd, and well rubb'd upon Paper, 
nould make it fit ro be written upon with the point of a Sil- 
yer Table- book pin, or Bodkin of Silver (which Metal is 
got abſolutely neceſlary in this caſe,) as well as that which is 
called Mathemarical Paper, (if the being prepar'd with one, 

or other of theſe Powders do not make it the ſame.) 
Andnow I am upon the mention of ſuch Preparations - 
of Paper, Iremember , that I was once in a place where I 
could get no white Leaves , co ſupply a fine Table- 
book that I had much ule for , nor could 1 hear of any 
Tradeſman in the whole Countrey, that knew the way of 
making {ſo much 1s ordinary Table-books: wherefore I be- 
thought my (e!f at trying to make ſomething by way of /«c- 
redaneurm, which ſucceeded at the firſt attempr, And though 
there may be better wayes to make white Table-books, yer 
perhaps you will find none more ſimple and eafte; the two 
onely Ingredients we had in it, being co be had atevery A- 
pothecaries Shop. I onely take Ceruls, rubb'd to very fine 
Powder, (which is done in a trice) and temper it up with fair 
Water glutted with clear Gum- Arabick. With this mix- 
tre (being brought to the conſiſtence of a ſomewhat thick 
Salve) I rub over the Paper I prepare, putting 0a more - 
'F leſle 
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lefle according as I would haveit laſt, and having ſuffer; 


it to dry (which it will quickly do)it may, if there be occafi.. | 


on; be preſently ns'd with the point of 2 Silver-pin, which 
will make the Letters appear very conſpicuous upon a Mix. 
rure, that does not 2t all impair the W hireneſſe of the Paper, 
and what was thus written I could, with Spittle or Wit: 
blot out three or four times ſucceſſively without ſpoilins 
the Paper. Which/queſtionleſſe had been much better pre. 
pared, if divers Couches of the mixture had been laidon 2nd 
ſuffered exchto dry, and if afterwards the Paper had been 
(moothed by being ſcrap'd with a Knife, and poliſhr. 

A very ingenious Artificer, who had contriv'd an lnſtcy- 
ment uſctul to others, and proficable to himſelf, whereof aq 
abſolutely neceſlary part was a Glaſs fill'd with tfir Water, 
and exa&ly (topt, complain'd to me, thit though his Inſtry- 
ment did exceeding well-in all bug Froſty weather, yer then 
it was apt to be ſpoil'd by the freezing of the included Li- 
quor , which too often broke the Glaſs. Whereupon [ 
raught him to remedy it, by ſubſticuting in ſtead of Wzter 
o00d (pirit of Wine, which has not in our Climate been 0b- 
ſerv'd to freezey or rather (becauſe in his bigger Glaſles that 
Liguor would be chargeable) either Se2ewater ſtrengthned 
with 2 lictle Salc, or elſe common Spring-water with a twen- 
ticth, or at moſt a tenth part part of Salt difſolv'd in it, For 
though this Brine look (if well made) as clear as common 
W ter, yet I have not obſerv'd., that the ſharpeſt of our 
Engliſh Winters would make it freez, 

To a Perſon of Quality, that was very Curious of the way 
of writing.ſecretly, 1 undertook to teach an xafie way (which 
after I knew it , I found alſo inan old printed Book) ot ſend- 
ing a written Meſſage, without putting it into the power of 
the Bearer to betray itz which I could eafily have perform'd 
my (elf, if the meſſage were to be deliver'd in a ſhort time, 
and not tao far oft, by writing on his Back, or other conve- 
nient 
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neat part of bis Body, WI th aclean Pen dipt in my-own U- 
;e, (there being ſome Urines with which I-have found, to 
xy wonder, that the Experiment would not ſucceed.) For 


J ihe chat receives the Meſlage rubs bur a little of the black 
J (tance remaining of Paper after it is burnt, thoſs Sable 


adhering to thoſe other of the Liquor, chat lurk yer 
athe pores of the Skin (whence if the Meſſenger weact faſt, 
ad very far, the Sweat would probably diſlodg them) do 
(nigrate all chat was written, 2nd make it legible enough, 


FJ 6necimes as I have tried after many hours. 


[remember too, that intending one Surmer to- make 
{me abode at a houſe I had in the Countrey, I ſent for from 
Linden, ar20g other things, a quantity of Damask Table» 
Linen, with which he chat fear ic me, incon{iderately packe 
wagreat pot of a certain ConfeRion, which for Tome pur= 
poſes I had caus'd to be made of che Pulp of Sloes, which, 
by agization of che Horle it was carried on, being brought 


I wf{crment, and run out of the broken Pot , ſtain'd all che 


iy Damask from the top to the bottom, At which an old 
Domeſtick of mine (whom you remember very well) ſeem- 


J ins much troubled becaufe he had ſent for it, to convince 


tim that Experimental Philoſophy wzs not altogether uſe- 
lſe, I eept the ſtain'd Linnen, for ſome convenient bours, 
n new Milk, and afterwards cauſing it to be throughly and 
diligently waſh'd in the like Liquor,,the Damask came torth 
inſtain'd, and almoſt as white as It, What Uriae, if duely 
(and long enough) imployed, may do to take Stains (evef 
of lak) out of Linnen , is but to be hinted in this place; 
where I might adde, that with /rong ſpirit of Salt, where- 


J ith I moiſten'd, as often as was needtul, rhe ſpotted places 


(irft wetted with fair Water,)I have out of new Linnen ta- 
ken pots of Iak (eſpecially freſh ones) of very diftering 
lzes, without leaving (after the Linnen was well waſht our 
nfair Water) apy of thoſe yellow Stains which many call 
Inn Moles, | | Some 


- 
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Some Ingenions Perſons, that deal much in Lixivign; | 


and Brines, complaining the other day,that veſiles that they 


could not ſometimes eahly come atan Egg, to try, by jt, 


ſinking or floating, the ſtrength of the Saline Liquors; hey 
would examine, there needed a good quantity of thi Liqugr 
to make ſuch a Trial inz I allow'd their complaint to he 
juſt, and the rather, becauſe I obſerve, for nicer Eſtim-ts; 
of the ſtrength of Liquors, the Trial by Eggs is uncerta'g 
enough, in. regard that even the ſame Egg will, 5 | his 
found, by being kept grow lighter, whence ſtale E2gs have 
uſually a great Cavity-(that ſeems fiil'd onely with Air) a 
the bigger end: and [ told them, to omit the more Artif. 
cial, but more difficult, wayes of examining ſuch Liquor, [ 
ſometimes us'd a way, whereby I could try the ſtrength of 
the Lixiviums made with Chymical Salts, rhough I had nor 
above a Thimbleful of the Liquor , and this with a Body 
that will not eaſily waſt like an Egg, (and therefore muy be 
kept.) For I ſubſtituted, in ſtead of the Egg, a ſmall piece 
ot Amber, about the bigneſle of a Pea, which inavery 
.ſNrong Solution of Lixiviate Sale, will , as I ler them ſee, 
ſwim on the top, bur ſink in a weak one. And as youmay 
rake a piece of Amber lefle or bigger than a Pea, as beſt fits 
your occaſtons, and need not be at all (crupulous about the 
figure, (provided the Amber be once well dackt in the Li- 
quorz) ſo it is ſome coflvenience that two pieces of Amber, 
whereof the one is tar more reddiſh, and the other paler, will 


be, as far as I have tryed, of ſomewhat diftering' Specifick , 


Gravities, ſq that the one will flote in ſome Liquors, where 
ia the other will fink. 

I remember I was once in a Countrey, where hada great 
mind to try ſome things with Dantzick Vicriol, or ſorne 0- 
ther blew Copperas, bat by reaſon of the Wars could not 
poſlibly procure any, though there were in that Countrey 
place, where Green Vitriol was made by the help - = 
” wheretore 


mY 
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jerefore getting ſome of that Liquor which the Rain had 
ad from the Copperas ſtones, I did, by putting idito it 


F ;coovenient quanticy of Copper reduc'd into ſmall parts, 
J ke che newly mentioned Liquor ſerve for a Menſtruum 


york apon the Metal, and by exhaling the Solution-to a 


J -xconſiſtence, I obtain'd the Blew Venereal Vitriol I de- 


ied, And the like, I doubt not, may be done with ſuch 
xythoſe common Green Vieriols made of Iron, wherein the 
(oe part is not roo,much fatiated with the Martial, 

An ingenious and well known Perſon , that is agreac 


I Dealer in Cider, coming to viſit me, and expreſſing a great 
J (6reto be able to make ſome that would be ſtronger, and 


hereby likelier to keep longer than the ordinary way, I ex 
zwpore direted him to an unuſual courſe, for which he after- 
xieds came to give me lolemn Thanks, The way was to 
pke the ſtrained Juice of Apples, and in 10 or 1 2, Gallons 
thereof to ſteep for 24 hours (more or leſſe)about two Buſh- 
«of the ſame kind of Apples groſly bruiſed; the Apples 


J txinglightly expreſſ'd, the Injuſion was (with freſh)repeat- 


elonce more, (care being to be taken, that the Infuſion be 


J tt made too ſtrong and thick, which may hinder the ſeaſon- 
J :ble Clarification of the Liquor.) 


It was not perhaps difficult tro mend this Preſcription, 
but] give you the Account ot it, as I receiv'd it from him, 
becauſe he aſſur'd me that none of his many Trials had fur- 
tilbed hum with Cyder ſo well Bodied , and ſo much ap- 
plauded, The Caucions that belong to this Practice , and 
the vagious Applications that may be made. of this way of 
miking Vinous Liquors of Fruits, without Additions (ſo 
machas of Water,) by Infuſton, and the varyings of the 
Experiment according to particular Gaſes, I mult not here 
ſtiyto mention. 

It was not long Gace, that accidentally Rummaging in a 
cak place, where I had not of along time been, and where 
un- 
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unkqown to me ſome Chymical Glaſſes, negligently ſtop, 
and not written on, had been put; one of them talling doan 


made two or three great Stains in the conſpicuouſcſt pur gf | 
anew Suit 1 tad then on; and would have o- lig'd me toleaye © 
it off, but that judging by the nature of the Stain that twzs ? 
made with ſome cid Spicir, I tryed, by ſmelling to them, © 
whether among the other Bottles one or other h4d not ſome : 


Urinous or otherlike Spirit, and lighting on a Liquor,which 
though I'knew not what it was, I gueſs'd by the Stink toz- 
bound with volatile Salt, . I bath'd the ſtain'd parts well with 
it, and in atrice reſtor*d them to their former *Colour, And 
by a like way I have preſently remedied the Diicolorations 
made by ſome ſharper and fretting Liquors, of dy'd Gt: 


ments of other ſorts and Materials, which thoſe Blegulhes © 


would elſe have rendred altogether unfic for wearing. 
Another time diſcourſing with a Stares-man of the wayes 
whereby well-mezning Perſons may be injur'd and defam', 
T undertook, that out of a Parchment- writing wich his hand 
annext, I would take out a!l that was written above his 
Natne, without ſpoiling or disfiguring the Parchment, on 
which I would afterward write what I pleaſed, and whereby 
I might make People believe that he had acknowledg'd un- 
der his Hand ſuch things, as never came into his Thought. 
And to fati:fie him of the poſſibility of this, I didinatew 
Minuts take oft trom the Parchment all that was written on 
ir, without defacipg the Parchment. Some atrempt to hee 
Paper from what is written-upon it with que forts, but 
ther by diſcolouring the Paper, makes men apt to kulpett 
ſome intended Deceir, And for the true way of pertorming 
ſach an Efte, and divers others of the like nature, which/ 
have ſometimes tor Curioſity proſperouſly experimented, 
I think it much fitter to be conceal'd than communicated, 
becauſeif ſuch Secrets ſhould fall into the hands of perſons 
incia'd to miſ-apply them, they might very oy 
umane 
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mane Society. And therefore it is better men ſhould 
want the light afforded them by ſuch Experiments, than be 
rought into the danger of ſuch Miſchiets, as they may be 
made to ſuffer by the miſ-imployment of ſuch Diſco- 


J neies. 


| remember, that not long ſince, a Yirtuoſo happening 
thave made a Solution of Gold, wherewith he thought to 
make Aurum falminans, thought he had cauſe to ſulpet 


FF thatic bad been enbas'd with Copper, and therefore would 
F not be ſo fic for his works; whereupon I confider'd with my 


ſelf, that a good Urinous Spirit being imployed in ſtead of 
theaſuaal Menſtruum (Oyl of Tartar,) as it would precipi- 
me Gold out of £Hqua Regs, ſo ic would readily diſſolve 


JI Copper, I conjeRured,:hat by the affuſion of ſuch a Liquor 


Imight both diſcover whether the Solution (whoſe colour 
did got at all accuſe ir) contain'd any Copper, and if ir did 
heethe Gold 1n great part from the baſer Metal: and indeed 
| tound, that afrer the Urinous Spirit had precipitated the 


{ Goldintoa fine Calx, the ſupernatant Liquor was highly 


tog'd with Blew, that berray'd the Alloy of Copper, thac 
didnot betore appear. 
| hope you think, Pyrophilus, that tis becauſe theſe In- 
ſtznces are more pertinent ro my Deſign , than many others 
(that might have been ſubſticured) in themſelves more va- 
luable, that I have mention'd ſuch inconſiderable ones; and [ 
ſhall not repent the naming of ſuch Inſtances, it they have 
ſt you ſee, that even mean Experimentsare not tro be de- 
ſpiſed, but chat the meaneſt may be ſometimes not onely 
uſeful, but more proper to convince Strangers to Natural 
Philoſophie of the manifold Uſes of ir,than Experiments of 
2 higher and abſtruſer nature. For as in a Shipwrack, it may 
more advantage the diſtreſſed Pilot to know the ſupport - 
og nature of a Bladder fill'd with Wind, though otherwiſe 
bat a deſpicable and aiery thing, than to know the abſtruſeſt 
w_ = properties 
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properties of the Magnetick Needle; ſo in ſome caſes the | 


more obvious and flight Experiments may be much more 
welcome and ſerviceable to us , than others at other time, 
much more conſiderable. So true is that of the Wiſe men, 
That every thing « beautiful in its Seaſon. 

For my part, 1am very aþt to hope, that Natural py;. 
loſophy will prove more and more (erviceable, both to ſingle 
Perſons in their particular Occafions, and to Trades them. 
ſelves in General: as by other wayes, ſo eſpecially by mz. 
ing a further ſearch into, and thereby dereQting new Qu1jj. 
ries, or diſcovering unheeded Uſes, of the ProduQiong 0 
Nature, and of Art that are already known. 

I will not here take notice of what may be further hopeg 
for in the deteQion of the Medical Virtnes of things, beczyſ 
I treat of that Subject in a more proper place: and as for the 
Mechanical Ules (it I mayſo call them) and Applications os 
the works 3nd Laws of Nature, though he that gazes upon 
the ſeemingly great variety of Productions to be met with 
among Traceſmen, andin the Shops of Artificers, may be 
tempted tothink, that Art has curiouſly pryed into, and 
imployed, almoſt all the Materials that Nature coul; afford 
it; yet he that ſhall more narrowly and ſeverely confider 
them, may eafily diſcern, that Tradeſmen have really dealr 
with but very few of Natures Productions, in compariſon of 
thoſe they have left unimployed; and that for the moſt part 
they hve, inthe things they daily converſe with, ſcarce 
made uſe of any other, than the more obvious Qualities of 
themz befides ſome few more lurking Properties , which 
eicher Chance, or a lucky Sagacity, rather than Inquiſitive- 
neſle or Skill, diſcover'd rorbem. And indeed this great 
variety of Produtions we have mentioned, proceeds more 
from a Manual dexterity ot Diverlifying a ſmall number of 
known things into differing thapes, than, ezther from the 
Pleaty of Natural or Artuficial Productions they work up- 
00, 


3-3 S-4A-S; -- 


= —> © Q =: 


May become uſeful to Humane Life, 41 


or any diligent or accarate Search made into the Quali- 
tesof thoſe Productions, But becanſe to a Conſidering 
nao, it cannot but be Obvious enough, that the Uſes of the 
things they deal in,and much more thoſe of other Concretes, 
#hich they are not engag'd to obſerve, have not been hi- 
therto ſuthciently enquir'd intoy I ſhall content my (elf ro 
44d, That if men were but ſenſible enough of their own 
[ntereſt, and in order thereunto would keep their Eyes beed- 


J filly open, partly upon the Properties of things, and partly 
J pon the Applications that may be made of thoſe Proper- 


tes tothis or that uſe in humane life, they might not onely 
cover new Qualiries in things, {ſome of which might oc- 
alion new Trades,) but make ſuch Uſes of them, as the 
Diſcoverers themſelves would never betore hand have ſu- 
ſpeted or imagin'd: whereof | may, God permitting, give 
you elſewhere divers Iaſt ances, 


THE VII. SECTION. 


Aer the foregoing general Conſiderations (about the 
Ulſetulneſſe of Natural Philoſophy ro che Empire of 
Man over things Corporeal,) which I thought fic to take 
notice of in this 1. Eſſay, it remains , Pyroph. that I allo add 
aword or two about thoſe that are to follow, 

Aad firſt you muſt not expe that I ſhould Methodical. 
ly enumerate, and particularly diſcourſe to you of all the 
Grounds and Motives I may have of looking for great Ad= 
yantages to accrue to Mankind, by Mens future progrefles 
inthediſcovery of Nature. Toentertain You with Con- 
liderations, which perchance you would judg bur Specula. 
tive and remote Conceipts, would exceed my leifure, and 
perhaps be unwelcome to You: and therefore I choole to 
confine my (elf to the inſiſting on thoſe Grounds of Expe- 
Rztion, which I can render probable by Examples and In- 

F 2 ſtances 
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ſtances of what is already aRually attain'd to, or at leaſt ye; | 


ry likely (innolong time) to be ſo. And this Advertiſe. 
ment I thought neceſſary to premiſe, partly indeed that you 
may not think that I have overlook'd all the particulars per. 
tinent to my Subje& that I ſhall leave unmention'd, byr 
much more that you might not ſuſpe,that chere are no 9- 
ther Inducements to hope much from Experimental Philg- 
ſophie, than thoſe you will find treated of in the following 
Effayes. And this one thing in particular I dare not for- 
bear to give you notice of, that for the freſhly intimated 
reaſon, you will there find omitted one of the principal 
Grounds of hoping great matters from improv'd Phyliolo- 
gie, namely, that by the ſagacity and freedom of the Lord 
Verulam, and other Lights of this Age, conſidering men are 
pretty well enabled both ro make Diſcoveries, and diſcerna 
poſſibility of removing all the Impediments and other cau- 
ſes of Barreneſs that have hitherto kept Phylſicks from be- 
ing conſiderably uſeful ro Mankind; ſuch as many fille and 
fruitlefle DoCtrines of the Schools; the prejudices by which 
men have been hitherro impos'd on about Subſtantial 
Forms, the unpaſſable bounds of Nature, the eſlential difte- 
rence betwixt Natural and Artificial things &c. 4 tooplau- 
{ible deſpondency; 4 want of belief that Phy ficks much con- 
cern'd their Intereſts; wazt of Encouragement; want of N- 
cural Hiſtory, way? of Curioſity; wart of a method of En- 
quiring; want of a Method of Experimenting;wart of a Phy- 
{ical Logrch; want of Mathematicks, and Mechanicks; want 
of aſſociated Endeavours; to all which but too many other 
particulars might be added, 

2. You will not thiok it Rrange, that in the following 
TraQts much of the Uletulneſſe, tor which 1 would recom- 
mend Phyſicks, ſuppoſes future Proficiency in them, if you 
conſider the nature of my Deſign z which is not to make an 
Elogium of Natural Philoſophy imperfeR as it yet s, ws 
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ew that as it way be, and probably wil be, improv'd, ic 
ny afford conſiderable advantages to Mankind, And ſince, 
4]1ong agoe intimated to you, my purpoſe in this Book 


I ;coiovite you, and aſſiſt you to invite other Ingenious 


nen to a farther ſtudy of Nature, tis very agreeable tro my 
Debgn to repreſent the greateſt Benefics I make it promiſe 
You, as EffeRs and Recompences of your future Attain- 


I nears; and I ſhould allowably enough diſcharge my part 
I iathis Treatiſe, it I ſhould not do any more (which yer [I 


hope I (hall do) than give you Reaſonable inducements to 
extertain high ExpeCations of the Fruits, that may be ga- 
thered from Natural Philoſophie, it it be taduſtriouſly and 
ifully cultivated: and the very rendring ſuch an Expe- 
&ation probable, I cake to be a good ſtep towards the at- 
zioment of the things expeRted 53 many of which would 
qu;ſtionlefle be obrain'd, 1t men were throughly perſwaded 
that they are moſt worthy co be endeavour'd, and very poſſi- 
bleto be compaſs'd. And theretore I wonder not, that ſo 
Jadicions a Friend to Philoſophie and Mankind :s Sir 
Francis Bacon , (ſhould in ſeveril places repreſent mens 
Opinions of the Impoſſtbility of doing Great matrers of 
the nature of thoſe things we are ſpeaking of, 2s One of the 
chief Obſtacles to the advancement of real and uſetul Learn 
iog: and I the rather inſiſt on the things that may heighr- 
en your Expectations, not onely becauſe many prudent and 
Learned men, who have been bred inthe Philoſophie of the 
Schools, are apt tojudg of all Philoſophie by that which 
for ſo many Ages has been batren, as to uſeful Producti- 
00s, (though fruirful enough in Controverſies, } bus be- 
cauſe I have met with ſome moroſe Authors, and others as 
ceſpondent perſons, who becauſe they have unſuccesfally 
atewpted to perform ſome things according to the Pres. 
(ciptions of Come unfaithful Writers of Natural Philoſo- 
Phie,fall preſently ro believe themſelves, and to perſwade 
iters, That aothing Conſiderable is now (at leaſt without 
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almoſt inſuperable difficulties) ro be perform'd by Nturg | 
Philoſophie it ſelt,eſpecially whilſt men amuſe themſelyesz, © 


bout Speculations and Trials that ſeem nor to tend cireiy 


to Practice; our Anceſtors having had the luck to lightupon | 
all the profitable Inventions, which skill in Phy fiologie is 4. © 
ble ro lupply Mankind with, Burt (totake notice firſt of © 


whar was laſt ſuggeſted) 7 make no doubt but that man 
Experiments, whereby mea are not preſently enabled to d 


what they could not before, may yet be very uſeful to men; © 


intereſts by diſcovering or illuſtrating the Nature or Caf. 
es of things. For though that famous D-ſtinRion, intro. 
duc'd by the Lord Yerulam, whereby Experiments are ſort. 
ed into Luciferous and Fruttiferows, may be (it rightly un. 
derſtood) of commendable Uſe; yet it would much mule: 
thoſe that ſhould ſo underſtand it, as if Fructiterous Expe. 
riments did ſo meerly advantage our intereſts, as not to pro- 
mote our Knowledg; or the Experiments called Lucife- 
rous, did ſo barely enrich our Underſtandings, as to be no 
other waies uſeful. Fox though ſome Experiments may be 
ficly enough call'd Luciferous, and others Fructiferous, be- 
cauſe the more obvious and immediate Effet of the One 
is to diſcover to us Phyſiological Truths, and of the other ty 
enableus to perform ſomething of Uſe to the Poſſeſſour, 
yet certainly there are few Fructiferous Experiments, which 
may not readily become Luciterous to the attentive Conli- 
derer of them. For by being able to produce unuſual Effects, 
they either hint to us the Cauſes of them, or ar leaſt acquaint 
us with ſome of the Properties or Qualities of the things 
concurring to the produion of ſuch Effects. And onthe 
other {ide thoſe Experiments, whoſe more obvious ule is to 
dete@ttous the Nature or Cauſes of things, may be, though 
lefle CireRly, and in ſomewhat a remoter way , exceedingly 
Frudtiferous. For fince, as 7 have formerly obſerv'd, man's 
Power over the Creatures conſiſts in his Knowledg of = 
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J r1tever does increaſe his Knowledg, does proportionate- 
Jy increaſe his Power. And perhaps I ſhould not much 


bolize, if I ſhould veoturero ſay, that there is ſcarce 
conſiderable Phyſical Truth, which is not, as it were, 


F :niog with profitable Inventions, and may not by humane 
FT <1 and induſtry be made the fruittul Mother of divers 


tings uſefal, either to Mankind in general, or at leaſt ro 


I the particular Diſcoverer and dexterous Applyer of thar 
I 7th. Tocountenance this Opinion of Mine, I have al- 


my given you ſome inſtances, and reſerve more for the laſt 


J Eſyyes of this Treatiſe ; eſpecially having obſerv'd ir to 


ve been 2 fault, which though prejudicial enough to the 
nereſt of Mankind, is very incident to the more ſober and 


I (ere ſort of Philoſophers,and perhaps more roThem,than 


Others, to conclude every thing to be Impoſſible, or ar 
laſt gofic to be attempred, that cannot be pertorm'd by the 


J ieady known Qualities of Things and Wayes of applying 


them: without conſidering, That as many Simples ot excel- 
lat Virtues grow in Wildernefles, and not by the High- 
nes ſide, (0 diverſe admirable Properties ot things may 
befound, our of the cuſtomary progrefle or beaten Rodes 
it] may ſo ſpeak) of Nature. And that Philoſophers are 
oftentimes deceiv'd, when they rhink they have made a true 
nd perte& Analy's of the poſſible wayes, whereby 'uch and 
ſuch EffeRts may be produc'd, For Nature by her Sub» 
tlety oftentimes tranſcends and illudes the greateſt ſubtle- 
tle of humane Ratiocinations. And as ſhe may have quite 
other wayes of working, than we are aware of, io the know. 
ledg of ſore peculiar and conceal'd property of a Thing, 
miyenable them thar are acquainted withit,to perform that 
vitheaſe, which by the known Qualities of things, is either 
dot at all to be pertorm'd, or not without great Dithculty, 

This ſeeming Paradox you may find in due place con» 
bim'd; and in the mean while to return to thole Learned 
men 
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men, who having attempted ſome things, and poſſibly pg. 
form'd a few in Natural Philotophy, would keep the world 
from expeRing any great matters from it, I ſhall ventureto 
ſay of them, That «s the Jewiſh Spies though they drought 
their Countrey- men out of the Land of Canaan ſometey of 
the goodly Fruits of that Soyl, yet bringing them withall 2 
diſcouraging accouat of the difficulties they were like tg 
meet with 1n conquering it, did the 7ſraelites more harm 
by their Deſpoadency, than Good by their Fruits; ſo divers | 
of the Authors we are ſpeaking of, though they may hare 
preſented us with ſome acceptable Fruits of their Enquiry 
into Experimental Learning, yet by bringing up an ill report 
concerning the ſtudie of it, and thereby deterring irreſoluts 
Perſons from additing themſelves ſeriouſly to it,they have 
more prejudic'd them by their Deſpondency, th:n advan» | 
tag'd them by their Experiments. And though l darenot, 
a Chymiſt would not, (cruple to purſue the Simzle, and tell } 
you, thar as onely thoſe two of the Spies, Caleb and Feſhus, 
who made no doubt but that they ſhould conquer the fertile $ 
(though never ſo well fortified) Land of Canaan, didreally | 
poſſeſs it, all their diſanimated Brethren wandring and dy- 
ing inthe Wildernefſe; ſo none bur thoſe Generous At- 
temprters, that dare boldly venture upon the Difficulties 
that ſurround the knowledg of Nature, are like proſperoully 

ro overcome them, and poſleſſe what they contend for, 
Bur I muſt leave this Digrefſion to proceed to the laſt 
Advertiſement I am to give you, which is, that I know you 
may (poſhbly) expeR that | {hould ſay ſomething to Yon 
diſtiatly of the chief Means by which the Naturaliſt may 
probably advance Trades, and affiſt Man, by the bleſſing of 
the Author of Nature, to recover part of his loſt Empire 
over the works of Nature, And I confeſle, I have more 
than once had thoughts of a kind of Project (if I may ſocall } 
K) tor the Advance of Experimental Philoſophy, contng 
0 


May become uſefull to Flumane Life; 47 


& ſuch Heads as theſe: A Proſpe&t of what probably 
MAY be attain'd toin Phyſicks (both as to Theory and 
Practice.) 4 ſummary account of What'I $ attain'd alrea« 
4, The ImperfeRneſle of our preſent attainments. What 
Helps men now enjoy. The Incompetency of our preſent 
Helps. The Hindrances and the Cauſes of them. And The 
Means and Helps that M A Y be employ'd, To which 
ather Heads might in caſe of need be added. But notwith- 
{znding the expeRations you may have, that I ſhould han- 
de ſuch ſubjets , agd the Thoughts I have had abour 
themzI purpoſely way'd the treating of them by themſelves 
atheenſoing ESSAYES, partly, becauſe theſe unela- 
borate Diſcourſes are not deſign'd for a juſt Treatiſe on the 
Sabjes hancled in them, containing bur ſuch looſe Experi- 
ments and Obſervations, as could without too much impo- 
reridhiog other Papers, be put together on this occaſion z 
ad partly, becauſe I have in effect bin careful to mention 
ſeveral of thoſe things, that you might expe to find.ſe- 


J perately treated of z bur knowing that a far lefle diſcern- 


ing eye than yours may eaſily , if there be occaſion, diſtin- 
euſh them, I thought it more convenievit to interweave 
them with the other parts of the following Diſcourſe, ſince 
every propolition of a probable way to Improve Philoſo- 
phie, is alſo a ground of 'expeRting thoſe advantages that 
may be hop'd for from Philoſoptie Improved. 
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of 1h Pſefulnes of MATHEMATICKS to 


NATURAL PHILOSOPHIE, 


be. 


OR 
rhat the Empire of Man may be promoted by the Naturdliſt's 
kill in Mathematicks, (45 well Pure, as Mixt.) 


Fit were not allowablefor any but thoſe that are through- 
lyskill'd in the abſtruſer Myſteries of the Machema- 
ticks, to diſcourſe of thoſe Diſciplines; the Title of 
this Eſlay would 1 fear ( Pyrophilus) make you think me guil- 
tyof Preſumprion, fince you may perchance remember, thac 
whe you were converſant about thoſe Studies, I conteis'd 
toyou, that the great Anthority of ſome tamous Modern 
Naturaliſts had, fora while, diverted me from making any 
great Progreſs in thoſe Sciences, by their reſolute denying 
them to be uſeful co Phyſtologie, But as I do not pretend 
tohave taken that pains, which elſe I might have done, to 
become a Speculative Geometricianz ſo I conſider, that 
without underſtanding as much of the abſtruſcr part of Ge- 
ometrie, as Archimedes, or Apollonius, one may underſtand 
enough to be aſſiſted by it in the Contemplation of Na- 
ture; and that one needs not know the protounileſt Myſte- 
ries of it, to beable te diſcern its Uſetulnes. Andiherefore 
Iſhall venture to propound ſomething to you concerning 
this laſt nam'd SubjeR, eſpecially fince otherwiſe you may 
be influenc'd, as I once was, by the great Auchority of thoſe 
Modern Philoſophers, who would have the uſe of Mathe- 
Mmaticks, as Diſciplines that conſider onely Abſtrated 
Quantity and Figure, ro be rather hurtful chan adyantageous 
t04 Naturgliſt, the ObjeR of whoſe Stugizs ought to be 
G2 A2 Matcter. 


2 Of the Pſefulnes of Mathematicks 


M3tter., But though theſe endeavour to keep menfrom 
thinking the Mathemacicks to be of any great Uſe toward 
making a Man a good Naturaliſt, by alledging the extrayz 
gant Opinions that Kepler himſelf, who was Mathematica 
ro three Emperoutrs, and ſome other Modern Aftronomers 
have broach'd or maintain'd concerning matters Phyfiolo- 
gical ; yet I confeſle , that after I began, by refleRing up- 
' on divers of my Experiments, eſpecially Mechanical, todi- 
ſcern how uſeful Mathematicks may be made to Phyficks, 
I have often with'd thit I had imploy'd about the Speculz- 
tive part of Geometrie, and the cultivating of the Specious 
Algebra 1 h:d been taught very young, a good part of that 
Time an4 Induſtry that I ſpent about Surveying and Forti- 
fication, (of which I remember I once wrot an entire Trea- 
tiſe) and other PraAick parts of Mathematicks. And indeed 
I thiak, that a Comp-rtent Knowledg in Mathematicks (for 
a Protound one is not always neceſſary) may be (o ſervice 
able to thoſe that would become Philoſophers, that I ſhall 
not ſcruple to mention it as another thing which may increaſe 
your ExpeRation from Phyſiologie, That choſe who paſs 
for Naturaliſts have, for the moſt pare, been very little, oc 
not at all, vers'd in the Mathematicks, if not alſo Jealous of 
chem. AndlIcheleſs ſcruple to write to you on this Sab- 
jeR, becauſe I do not know that others have prevented me: 
For though the Learned Claviss,and ſome other Expoſitor 
of Euclid, have ſaid much of the Uſefulnes of Geometrie to 
other Mathematical Diſciplines, and though not 2 little has 
been ſaid in the praiſe of Mathemaricks in general, yet tis 
left free for me to diſcourſe ro you of (whit is the SubjeR 
of this Eflay) the Utility of Mathemarticks in reference to 
Modern Phylſicks, and therein not onely to the Notions of 
the Corpuſcular Philoſophie, but even to Practical and Ex+ 
perimental Knowledg. | 
Now there are are ſeveral Scores, upou which skill in Ma- 
- thematicks 
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cenacicks may be uſeful co che Experimental Philoſopher, 
For there are ſome general Advantages, which Mathemas 
icks may bring to the Minds of men, co whatever Study 
they apply themſelves, and conſequently tothe Students of 
Natoral Philoſophiez namely, that theſe Diſciplines are 
font to make men accurate, and very attentive to the Em» 
ployment they are about , keeping their Thoughts from 
nandring, and inuring them to Patience of going through 
with tedious and intricate Demonſtrations z beſides, that 
they much improve Reaſon, by accuſtoming the mind to 
deduce ſucceſſive Conſequences, and judg of them withour 
aily acquieſcing in any thing buc Demoaſtration. 

And indeed the Operations of Symbolical Arithmetick 
(or the modern Algebra)ſeem to me to atford men one of 
the cleareſt Exerciles of Reaſon thar I ever yet met with, 
nothing being there co be pertorm'd without ſtrict and 
watchful Ratiocination, and the whole method and progreſs 
of that appearing at once upon the Paper when the Operati- 
onis finiſh'd, an1 affording the Analyſt a laſting , and, as it 
were, viſible Ratiocination. 

But, Pyrophilus, I may not inſiſt on theſe, or the like ge- 
feral Uſes of pure Mathematicks, fince there are divers 0- 
thers,which more immediately reſpeR Natural Philoſophie. 

Andto ſhew this the better, give me leaveto premiſe to 
the following Particulars a couple of Obſervations, 

The firſt is, That the Phenomena, which the Mathemati. 
cian concurs tv exhibit, doreally belong to the Cognizance 
of the Naturaliſt, For when Matter comes once to be en- 
dow'd with Qualities, the Conſideration how it came by 
them, is a Qu-Kion rather about the Ag-nt gr Efficieat, than 
the nature of the Body it ſelf, So the Image or Picture, 
thata man ſees ot his Face ina Luoking- Glals, though thar 
be an Artificial Body, fals as well under the Speculation of 
the Natwaliſt, as whea the like PiQure is preſented him by 
calm 
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calm and clear Water. And the Rain-Bo'vs that :are often 

;tificially made in Grotto's, by 'diſperling . the water-of 
Fountains into Drops and Showers, have a juſt 'Ticlerohis 
Contemplation, as well as the Rain-bow that is form'din 
the Clouds. And the Eccho's that are admir'd in ſome of 
thoſe Grottro's, purpoſely and artificially contriv'd to afford 
r:re ones, do as well belong to his cognizance, as thoſe that 
Nature makes in ruder Dens,and other Cavities ot Hills and 
Mountains, And indeed moſt of thoſe Phenomena require 
(for the main) the ſame Solutions, whether the $kill ofman 
do or do not intervene to exhibit them. 

The ſecond Confideration, which I am often oblig'd to 
repeat, is this; That ſince Man's power over the Creatures 
depends chiefly upon his Knowledg of them, whatever ſerves 
to increaſe conſiderably his Knowlecg, is likely either Cire- 
ly or in its conſequences to adde to his Power ; whichtwo 
Advertiſements being thus given you, Pyrophilus, I now ad- 
vance to the particulars, whoſe mention they made me ſn- 
ſpend. 

l 1. And firſt, theſe Diſciplines teach men the Nature 
and Properties of Figures, both upon Surfaces and Solids, 
and the Relations (for they can ſcarce be properly called Pro» 
portions) betwixt the Surface and Solidity of the ſame Bo- 
dy. Tis true, that Matter, or Body, is the ſubjeR of the 
Naturaliſt's Speculationsz bur if it be alſo true, that moſt, 
if not all the Operations of the parcels of that Matter (that 
is, of Natural Bodies) one upon another, depend upon thoſe 
Modifications, which their Local Motion receives from their 
Magnitude and their Figure, as the chief Mechanichal Aﬀe-. 
ions of the parts of Matter; it can ſcarce be denied, that the 
knowledg of what Figures are, (for inſtance) more or leſsc#- 

acious, and advantag'd or diſadvantag'd, for Motion or fot 
Reſt, or for penetrating or reſiſting Penetration, or for the 
being faſten'd to. another &c. muſt be of conſiderable Uſe 
VS —-m— in 
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he ig2 many of the Phenomens of Nature; and tis 
any wp, bow much of the Dofrine of Figures 
 belearn'd from Geometricians, who treating expreſly 
oy pionlly of Triangles, Circles, Surfaces Elliptical, Pa- 
nholical, Hyperbolical, and other plain Figuresz as alſo of 
,Cones, Cylinders, and eſpecially Priſmes, Pyra- 
mids, Cubes, 2nd regular Bodies, intimate alſo the Methods 
afjudgiog of the Figures of other Bodies, that areeither 
wmpos'd of them, or may, by reaſon of ſome Analogie, be 
rferr'd to them. 
- There aredivers Properties as well of Planes and Solid 
kgures, and their Habirades toeach other , as of ſuch Lines 
35 are deſcrib'd by Motions, or whereia Motions way be 
made: the knowledg whereof may be of good uſe not onely 
tothe Speculative Naturaliſt, but the Practical. 

Toknow the Proportion that CArchimedes has demon» 
ſtrated to be between a Sphere and a Cylinder, and either of 
thoſe:toa-Cone (o and ſoqualifiedz or ro know, that a Tri- 
aogular Pyramig is the third. part of a Priſme, having the 

kme Baſe and Heightz and inaword, to know the Propor- 
tions -beeween Geometrical Bodies, may ſometimes be of 
good uſe, in caſes where we can pracure the one, and not the 
other, or at le#ſt-not ſo well as the other. Of this aa Inſtance 
4 given us by the Fngenious Marinus Ghetaldus, (as I find 
-himcited by a late Mathematician) who cels us, that Ghetal- 
4: hadiog jit+ very dithicult ro procure an exa Metalline 
Sphere, wherewith, to. examine. the proportion in point of 
Fight berween heavy Bodies of the ſame Bulk, found thar 
;yeb he:;could ' get a Cylinder of Tin to be turn'd true, ; 
and having therewith made his Experiments or Obſervat;- 
108, tyas eafie for him, knowing our of his Archimedes, 
[$4 the proportion. of a Cylinder, whoſe Bafis is equal to 
.9ge ot; the, great Circles of a, Sphere; and- whoſe Height is 
equal ro che Damecer of-char Sphere, 1s to that Sphere 3» 
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ratione ſeſquialters, as they ſpeak, 7.e. has the ſame propox: 
tion that three has to twoz it was, I ſay, ealtefor him, who 
had often had occaſion to- weigh his Cylinder exaRly, by 
{ubtraRing a third part of the whole weight, to find inthe 
remainder the deſir'd weight of a Sphere of Tin, whoſe Diz. 
meter was equal to that of the Bafis, or to the height of the 
Cylinder: which weight of a Sphere of a known Diameter 
; being once obtain'd, he deduc'd from them the weights of 
the other Soheres he had occaſion ro imploy, about the con, 
ſtruQion of thoſe Tables, which have been mach made uſe 
of by divers ſucceeding Mathematicians. And what Appli 
cations I have made ofthe ſame ArchimedeanTheorcm,1I may 
elſewhere inform you. 
: Ir being alſo taken for granted by divers Modern Geo- 
metricians and Engineers, that the Excellent Galileo, and 
. bis not degenerate Diſciple, Torricel/ius, had demonſtrated 
the Line which a Heavy body, projeQed, and even the Buller, 
ſhot out of a Cannon, deſcribes, to be Parabolicalz it may 
'be of moment in the praRtice of Gunnery , and inreterence 
to divers Experiments to be made with other projeRed Bo. 
dies, to be well vers'd in the nature of the Parabola and P:- 
rabolical Lines, which are alſo thought to be capable of do- 
ing Wonders in Borning- glaſſes, in- caſe rheſe- Metalline 
Specula can be brought to aParabolical Figurezone of whole 
remirkable properties is, That all the Beams that, being pa- 
rallel cothe 4x, fall upon the Internal Superficies, are re- 
AeQtedto one point or _ z where conſequently, if the 
-Burning-glaſs be any'thiog large, the Hear muſt be very 
jntenſe;eſpecially in compariſon of a Spherical Burning-glals 
of rheſame bigneſs, 

And as for delightful and Recreative Experiments, you 
will eaſily allow me, that there are abundance of Catoptrical 
© ones of that ſort, which depend upon the figure of Spherical, 
"Cylindrical, and other forts of RefleRing Glaſſes, ©" : 
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2 I might heretell you, Pyrophilue, that pure Mathe- 
maticks rhemlelves, (ſetting afide the aſſiſtance they are 
wont tO give to mixt Mathematicks, may be of. uſe ro Hu- 
mane Lite, and co the Experimental Naturaliſtz of which I 
hall give you, as a Specimen, this notable Example. 

The properties of Arithmetical and Geometrical Pro- 

eons in Numbers, ſeem to have very little to do with 
the Pratice of weighing out things in Shops and Ware- 
houſes. And yet by the knowledg of the Double Pro= 
greſſion, beginning from an Unite, (as Arithmericians call 
that, wherein the Conſequent is ſtill double to the Antece- 
dent) as 1.2+4+ 8. 4 great deal of Cumber, and ſometimes of 
Charge,may be ſav'd, For with 3 Weights you may weigh 
all the Pounds, that are from 1 to 7 incluſivelyz with 4 
Weights, all thoſe that exceed not 15 pound z upon which 
obſervation is grounded the Diviſion ot ſome Boxes or Sets 
of Weights, ul'd by our Goldimichs. Aad if you would, as 
gyery uſual, put Weights (when there is occafion) in both 
Scales, to help the thing to be weigh'd co bring the Bal- 
lance to an «/quil:brium, then the Triple Progreſſion (4. e, 
where the Numbers increaſe in a triple proportion, as I. 3, 
9.) has a much more notable property for our purpoſez by 
conſidering which, the Induſtrious S:ifelius concluded, that 
by 3 Weights, you may weigh any number of Pounds from 
One to 13 inclufively; with 4 Weights, any number of 
pounds from 1 to 40 incluſively;with 5 Weights, any num. 
ber of pounds not exceeding Sixicore and One; and with 
but 6 Weights,any number of pounds from 1 to 364. Bur 
themethod of ordering ſo few Weights to (erve ſo many 
purpoſes, is beſt found out by Symbolical Arithmetick, or 
Algebra, by which I have taken pleaſure to work ſo fine a 
Problem; which, becauſe tis applicable not onely to Pounds, 
| | B but 
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but tothe parts of pounds, and thoſe of differing Denomi. 
nations, it may be of ſo great Uſe to you, if ever you buſie 
your ſelf about Statical Experiments, that ſhall to the eng 
of this Eſſay annex a Table, to ſhew, what Weights are t9 
be taken inevery poſſible caſe, which I tound ready calculz- 
ted to my hand by the Ingenious Franciſcws 4 Schooten, Pro- 
feſſor ot Mathematicks at Leyden. | 

To the former Inſtance, of the Uſe that an Experimenter 
may make of pure Mathematicks, I might, if it could be (uf. 
ficiently deliver'd in few words, adde the method of com- 
puting the Combinations, that may be made of any number 
of things propos'd, which ſome Mathemazticizns call Reeula 
Combinatoria, For though I remember not to have found 
this Method fully handled in any one Author, even among 
the modern Algebricians; yet, as itis deliver'd by ſome A- 
rithmeticians, it is by no means to be deſpis'd, bur, as it may 
be managed by Symbolical Arithmetick, ic will, if I miſtake 
not, want nothing, but the being skilfully -applied by the 
Naturaliſt, to be on certain occaſions very lerviceable to 
him. 

3- Wemay take notice in the next place, that Mathe- 
maticks may much help the Naturaliſt, both to frame Hy- 
potheſes, and judg of thoſe that are propos'd to him, eſpeci- 
ally ſuch as relate to Mathematical ſubjeRs in conjunRion 
with others, | 

What wretched Theories the Isnorance of Mathematicks 
has made Naturaliſts, otherwiſe very' conſiderable in their 
way, frame and propoſe, may be evidently ſhewn in the Ac- 
counts that Epicurus, and his Paraphraſt Zucrerias, give of 
the Sun, and other Celeſtial Bodies, And indeed what fati(- 
tatory Account can be given of the varying Lengths and 
Vicifitudes of Dayes and Nights, and the Eclypſes of = 
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Sonand Moon, the Stations and Retrogradations obſery'd 
io Planets, 2nd other familiar Coeleſtial Phenomene,withour 
ſuppoſing theſe great Mundan Bodies to have ſuch Scituati- 
ons in reſpe to one another, and to movein ſuch Lines, 
(or at leaſt be made to appear to move in them by the mo- 
tion of the Earth in ſuch a poſition, and in ſuch Lines? ) nay 
how without the knowledg of the Doctrine of the Sphere 
will*the Naturaliſt be able to make any ſober and well 
grounded Judgment in that grand and noble Problem, which 
s the true Syſteme of the World ? which is indeavour'd to be 
ſoly'd after ſuch differing manners by the Prolomeans and 
Peripateticks, by the Tychontans and by the Copernicens 
(both leſſe and more modern.) 

That (theo) the knowledg of Celeſtial Bodies is not well 
tobe attain'd, nor conſequently the Theories, propos'd of 
them, to be intelligently judg'd of, without Arithmetick 
and Geometrie, (thoſe Wings, on which the Aſtronomer 
ſoars as high as Heaven,) he muſt be very little acquainted 
with Aſtronomie, and particularly with the various, and,too 
often, intricate Theories of Planets , that can doubt, And 
truly, when I conſider the aſtoniſhing diſtance and immenſi- 

of the Celeſtial Bodies, and thoſe almoſt numberles fix'd 
rs (each of them perhaps much vaſter than the whole 
Earth,) which in a clear Night I take pleaſure to gaze at 
through the better ſort of Teleſcopes, both in the Milky 
way, andin other parts of the Sky, that ſeem not ſo much as 
whitiſh co oar Eyes; 1 cannot but lighly prize a Science, 
that acquaints us, that what we know of ſo much of the Uni- 
verſe as the Globe we inhabit and call the World, is but 
a Point to it, taking up a little more room ia it, than a 
Phyſical Center in the Sphere. 

The Uſefulnes alſo of pure Mathematicks to Geographie 
likewiſe evident; and ſure inquiſitive men ought not co 
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deſpiſe this and the former part of Learning, without which: 
as I was lately ſaying, they cannot know ſo much as whether 
the Earth we live upon; moves or ſtands ſtill? 

There are alſo divers Phenomena of Nature, that are nei- 
ther Aſtronomical, nor Geographical, where the Uſefulnes 
of Mathematicks is maniteſt enough. For as to the Fhane 
91ena of that Senſe, to which the Naturaliſt is moſt behol- 
ding, Sight, what a pittiful Account is given of thent by 
thoſe CAriſtotelians, Phyſicians, and other Writers, with- 
out excepting many good Anatomiſts, that have been ſtran- 
gers to Mathematicks, in compariſon of what has been done 
(not to mention Euclid, A lhazen, and YVitelius) by Kepler, 
Scheiner, Her:igon, and fome other modera Mathematici. 
ans. | 

And tis evident to thoſe that are acquainted with Dio» 
ptricks, that without {ome knowledg not onely of the pro- 
perties of Convex Bodies, and of the Laws of Refraftion 
from and towards the Perpendicular, (as the Maſters of 0- 
pticks ſpeak} but alſo of the properties of Lines,as Circular, 
Parabolical , Hypetbolical, &c, and Figures, as Ellipſes, 
Circles, Parabola's, Hyperbola's,&c. tis almoſt impoſlible, 
either well to explicate moſt of the Phenomena of that no» 
bleſt of our Senſes, $7241 it ſelf, or to make a well grounded 
judgmeat ol others Explications of them, He that is als 
rogether a Stranger to this part of Mathematicks , will 
ſcarce beable to conceive the Reaſon of the admirable Fa- 
brick of the Eye, and how the Chryſtalline Humor does by 
its Convex Figure (likea Lenticular Glaſs ) refra& and con- 
verge the Beams, (or ar leaſt the Pencils) that proceed from 
the viſible Objed, that they may paint the more lively pi- 
ure of it upon the Retina atthe bottom of the Eye: nor 
will he underſtand why, by reaſon of the Decuſſation ot the 
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Jeams within the Eye, this Piture muſt be made inverted, 
though we apprehend the ObjeRs themſelves ina right po- 
fare; nor why ſmall Objects, plac'd near the Eye, where 
are ſeen under a wide Angle, appear as dig, as very 
much greater that are ſeen at a greater diſtance from it, And 
mach leſs will he be able to underſtand the reaſon of thoſe 
many Deluſive Apparitions, exhibited by Concave, Con- 
yex, Conical,and Cylindrical Glaſſes, the Catoptricks, or 
-Ditrine of Reflex viſion, belonging yet more to the Mathe- 
maticks than Dioptricks do. | 
| 4. And ſince that from the Magnitudes of divers Bodies, 
or of ſeveral parts of the ſame Body, and (o lik« wiſe from 
their degrees of Celerity in their Motion, there w:ll ariſe 
2 certain Reſpe&R, which if they be bur two, Geometricians 
gall a Ratio, and if more than two , a Proportion, (though 
theſe Terms are oftentimes confounded, and promiſcuouily 
imploy'd by Authors:) and ſpce Proportionis ſo frequently 
to be met with io the Works of Him, who by an Eminear, 
though Apocryphal Writer, is truly ſaid ro have maae all 
things in Number, Weight, and Meaſure; and ſince the Do- 
Qrine of Proportion, as ſuch, belongs to the Mythemitician 
23 the Nobleſt part of thoſe Sciences he treats of; I think it 
may ſafely enough be affirm'd, that he that is not ſo much 
3 indifferently skill'd in Mathemaricks, can hardly be more 
than indifferently $kill'd in the fundamental principles of 
Phyſiologie. Nor perhaps would it be rath to ſay,that the 
Fitth Book of Euclid's Elements, where the Doctrine of 
Proportions 1s chiefly deliver'd, may prove more 1nſtrutive* 
tothe Naturaliſt, than the Fifth Book of Ariſtotle's Phy- 
licks. And therefore I do not ſo much wonder, that Plato 
ſhould over the Gate of his School place an Inſcription, («is 


«ui o17& «oiro,) forbidding the Entrance to perſons unac- 
quainted 


I» 
$ 
- 
| 

/ 


O/ the uſefulnes of Mathematicks 


quainted with Geometrie, as unfit to judg of what was there 


taughe, 


Nay this, though you may think it ſtrange, is very true, 
that there are ſome conſiderable Phenomena of Nature, 
which are (o far from being Explicable by their Cauſes, that 
men cannot ſo much as underſtand what is Meant by them, 
without ſome knowledg of the Doctrine of Proportions, 
As, for Inſtance, when the Teacher of Opricks tell us, that 
the Increments of Light are #» duplicata ratione diſtantiarum, 
ſecundum quas a Corporibus recedant, 4 quibus primum effici- 
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He that knows nothing of Proportions, cannot tell 


ſo much as what they mean by this Theorem, much leſs 
whether or noit be true. And (o, when the ſame Propoi- 
tion is by the diligent Merſennw apply'd alſo to Sounds, a 


A7moniee lil-1. common Reader would not at all underſtand him, if be did 


not adde by way of Explanztion, that if, for Inltance, the 
Noiſe of a peece of Ordinance be heard a League off, that 
Noiſe will be four times ſtronger, it it be heard but at the 
diſtance of half a League. Nor-will this Example it (elt 
give (uch a Reader, as we ſpeak of, a clear underſtanding of 
the propos'd, Theorem. But a confiderabler Inſtance in this 
kind may be afforded us by the noble Diſcovery of the Mo- 
derns, eſpecially Galileo, who obſerve, that when a heavy 
Body deſcends through the Air, the Spaces paſt through, 
from the beginning to the end of the Motion, are among 
themſelves in a (not double but) duplicate Ratio of the Mo- 
ments or equal Diviſions of Time ſpent in the full; which 
Yequires the knowledg of what a Duplicate Proportion is, to 
be wellunderſtood: Bat it may ia ſome ſort be explain'd, 
(and ſo noblea Phenomenon muſt not be here omitted,) by 
ſayine, that Galileo affirms himſelf ro have obſerv'd, that 4 
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of:n Hotir, deſcend an hundred Florentine Cubits, (which 
ſome reckon to be 180 Feet of ours,) and conſequently, 
ith Merſennus, four Cubits in one Second, or fixtieth part 
of a Minutez and by adaine, that the Bullet falls in ſuch a 
1atio, that the acceleration of the Motion is made according 
tothe progreſſion of odd Numbers, beginning from an U- 
gite, or One z ſothatitin the firſt moment of time the 
Weight fall down one Fathom , in the 2* moment it muſt 
deſcend three Fathom, in the 34, 5 Fathom in the 4*, 7; in 


the 5**, Nine; in the 6, Eleven; and ſo onward, Whence 


Merſennus gives this Rule,to know how far the Weight will 
deſcend in a determinate time aſſign'd; and by knowing how 
farit has deſcended, to calculate how long it was in falling. 
Regala generalis, (ays he, hac eſt. Si dentur tempora,& que- 
rantur [þatia, quadrentur tempora & habebuntur rationes ſpar 
tiorum. S1 dentur ſpatia, & quarantur tempora, inveſtigetur 
latws ſpatiorum, & dabitur ratio temporum. 

Divers other Inſtances might be produc'd, to manifeſt 
the requiſitenes and advantagiouſnes of ſome knowledg in 
Mathemaricks to a Speculative Naturaliſt: Bur I ſhall cog- 
teot my felt ro name one more,viz.that the grand Theorem 
or Rule of the Staticks, That in theBalance,or reſembling 
Iftruments, the Proportion betwixt the equivalent Weights, 
and their diſtances from the fulcimentum or Prop, ts reciprocal, 
(ſo that tis uſual with Butchers, and other Tradeſmen, to 
meigh in the Statera, commonly call'd the Styliards,10 or 20 
pound weight, tor Inſtance, hung neer the Fulciment, with 
one pound weight, plac'd on the other fide of the Beam, ar 
100r 20 times diſtance from it,) and many other Theorems, 
that ſerve to explicate the properties of the grand Inſtru- 
ment of Nature; Motion, (eſpecially as produc'd or modt- 
ty'd by Weight, or equivalent Force variouſly adapted : 
an 
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and apply'd) cannot well be nnderſtood without an Tafight 
into Geometrie,aad eſpecially the DoRrine of Propottions; 
and how much the knowledg of the Principles and Theo- 
rems of the Mechanicks may aſſiſt the Naturaliſt both to ex- 
plicate many of Natures Phenomena, and to try Experi- 
ments, and work great Changes on her ProduRions , men 
will then more readily confeſs, when they ſhall better diſcern 
how many of her works are but Engines, and do operate ac- 
cordingly. | 

5. Andgive meleave, Pyrophils, to adde in this place, 
that the Doctrine of Propottions, 2s it is the Soul of the 
* Mathematicks themſelves, ſo it may be of vaſt (though per- 
haps yet unheeded) Ule in Phyſtologie to0z not onely as it 
helps the Naturaliſt(as we have newly ſeen it does)to under- 
ſtand divers Phenomena of Nature , but as it may inable 
him to perform divers things, which he could not perform 
without itz of which, though I may have occaſion to give 
you hereafter in other papers ſeveral Examples, yet 1thall 
now mention two or three for Illuſtration ſake, 

That the Pendulum is the accurateſt Inſtrument that we 
yet have of meaſuring ſhort ſpaces of Time, I preſume you 
do not doubt: and I need nor tell you, that he who would 
know what Length a Pendulum muſt be of, to meaſure by 
its Swing ſome determinate ſpace of Time, as, for Inſtance, 
a half Second, (or half the (ixticth part of a Minute,) muſt 
fiad it out by Trial and Obſervation, if he be not unacquain- 
ted with the Doarine of Proportions: but in caſe he is vers'd 
in that, as well as in the Phenomena of Pendulums, be may 
from the length of one Pendulum, that exaRtly meaſures a 
known part of Time, without making particular Tryals and 
Obſervations, deduce the length of Pendulums that will 
ſerve to meaſure other Diviſions of Time, For Mm 

at 
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thit diligent Obſerver Merſennus aſſures us, that he found 
nt Tryals, thit a ſlender 'String with a Piſtol or 
Muskert Bullet ac theend of it; whoſe Length comprehend- 
ine the Buller was 3 Foot and 3 half, (elſewhere he mentions 
| | Foot and 2 27) yibrates Second (Minntes:) This now 
| being eaken for granted, and it being a receiv'd Theorem 
| concerning Pendulums alike in all things buc Length, That 
the Lengths are in Duplicate Proportion to the times in which 
their Vibrations are reſpeftively perform'd , or are as the 
ares of the Vibrations they performe in the ſame time, and 
conſequently, the times are in Subduplicate Proportion to 
the leogths of the Penculums; it a man would (as I was ſay- 
ing) have a Pendulum that ſhill vibrate Half-ſeconds , he 
muſt not take, as one unacquainted with theſe things would 
beapt to do, a Pendulum of a Foot and +, whichis > the 
th of that which vibrates a whole Second, for fuch a 
Pendulum would prove much too long for his purpoſe, nor 
ted he by multiply'd obſervations laboriouſly fiad our 
how much it is too long, (which oftentimes for want of a 
Standard he cannot do,) but fince the proportion between a 
Second and +a Second is double, and the proportion be- 
twixt the length of the Strings, that are to vibrate theſe 
two differing ſpaces of time, muſt be Duplicate of the pro- 
portion ot the times themſelves, it follows, that the length 
ofthe Strings muſt be as 4 to one, (which is the Duplicate 
of the proportion of 2 to 1,) and fo the length of che ſhor- 
terString muſt be but a 5 of thar of the longer. 

This, if it were needful, might be confirm'd by a Pro- 
bleme of the Learned Ricciolo's, whereot I (hall here give you 
ad Example, becauſe I may hereafter have occaſion to ſhew 
you the farther uſe of it. Ler us then ſuppoſe, to avoid tra- 
Rions, that g Pendulum thar vibrates Seconds, is 3 entire 
| ; C oot 
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Foot long, (as indeed ſome modern Mathematicians tell vs 
itis and as it may well be according to the meaſ in 
ſome places.) If then you multiply 3690 the Square of the 
Vibrations , (which are 60,) that your 3 foot Pendulym 
makes in a Second, by the length of the Pendulum, which is 
36 Inches, and divide the Produd viz. 129600) by g Inch. 
es,the 4 part of the length of the former Pendulum, and if 
laſtly, of the Quotient (14400) you extra the Squareroor, 
you ſhall fiad ir to be 120, that gives you the number of Yi. 
brations that will be made in a Second by a Pendulum of g 
Taches long, and this Root being 20, which is the donble of 
of 60, you may ſee, that to make a Pendulum, that ſhall yi. 
brate Half- Seconds, it muſt be but as long as that which 
vibrates whole Seconds. And it I thought you were like 
to think theſe Rules as ſtrange , as a perſon wholly anac- 
quainted with the nature of Pendulums, and the Do&trine of 
Proportions may do; I would invite you to conſult Expe- 
rience, 2$ | have purpoſely done in diflering Peadulums, that 
divide a Minute into Seconds, Hilf ſeconds, and Quarter- 
Seconds; fiace though your Tryals ſhould not be very nice- 
ly made, they may ſuffice to perſwade you, that the aboyt 
mention'd Rules arecither accurately true, or at leaſt:eiwe 
for the main, and therefore true enough to be very uſeful in 
m3ny OCCUrrences. 4 1% 15 03013265 
To the above mention'd Inſtances afforded by Pencu- 
lums I ſhall here adde but one more,that compreheads many 
thouſands; far the Art of compofſingof that great variety of 
Harmonious Tunes; that makes Muſick {o delightfyl rous, 
depends upon the Doctrine of Proportions, And he thit 
being well skill'd in thar, knows how to apply it. to the 
Notes or Words propos'd, according to the Obſervations 


which Experience bag afforded, of the gratefulnels of po 
an 


To Natural Philsfophie; 17 
and ſuch Conſonancies 8&c. may ont of his own head com- 
fa ſtrange variety of new and pleating Tunes, which are 
mac Exerciles that man makes of the power his Skill 
ves him over the Bodies of which his Muſical Inſtcaments 
conſiſt, and over thoſe which they afteR. 
6, I know not, Pyrophilus, whether I may not reckon a- 
{ the Advantages that Mathematicks may :ftord the 
Naturaliſt, That they will in many caſes ſuggeſt to him di- 
recs new Experiments, whereby to vaty thoſe whereia the 
Figures of Bodies, the Lines of Motion, as alſo Numbers, 
Proportions, and the like Aﬀections, which the Mathema- 


tician is wont to treat of, may come into confidetation. For 
tis very likely, that thoſe ſuggeſted Experiments, which ei- 


ther would not be thought on,or could not be skiltully pro- 
pos'd, by a perſon not vers'd in Mathematicks, may, either 
immediately,or upon the ſcore of the Applications that may 
demade of cthem,prove ſerviceable to men:(of which I hope 
inone of the tollowing Eflays, to give you ſome Inſtances.) 

I care nor to mention to you, how great a variety of Try* 
als and Obſervations, about the beſt way of Levelliag great 
Guns, and the differing Diſtances co whichy they will carry 
2 ſuch and ſach Elevations, and the Lines deſcrib'd by the 
motion of the Bullet, and other particulars belonging to the 
Art of Gunnery, have been propos'd and try'd, upon the 
Hints ſaggeſted by Geometrie's Mathematical Diſciples (e- 
ſpecially,) and others, becauſe many Good men wiſh theſe 
fatal Arts had been leſſe underſtood. - And therefore I ſhall 
rather put you in mind of the great variety of - Phenomens, 
which pure Mathematicks have help'd men to diſcover and 
derive from theſe tamiliar Obſervations; That a Beam of 
Light, paſſing through differing Mediums, is not conti- 
avedin a ſtreight Line, but brokea or retracted; an, __ - 

C 2 uc 
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{ſuch and ſuch conjunRures of Circumſtances the Sun or 
Moon will ſuffer an Eclypſe, that will obſcure ſuch apart of 
the Body, and laſt from ſucha time to ſuch a time: from 
which Obſervations of Eclypſes divers very conſiderable 
things have been deduc'd by Mathematicians, not onely as 
to Aſtronomy, bur alſo Geographie, Navigation,and Chro- 
nologie. And he that conſiders what the Dodtrine of Pro» 
portions, and of Concords (or, as our Muſicians call them, 
Cords,) and Difcords, has contributed to the great number 
of Mutlical Inſtruments, that have been aCtually made, and 
delightfully praRtis'd, and that it may afford the Naturaliſt 
- divers Hints applicable to other purpoſes, (which TI ſhall 
hereafter have occaſion to intimate,) He, I ſay, that conſi- 
ders theſe things, eſpecially if he be alſo acquainted with In- 
genious, pleaſant, and ſome of them uſetul, Experiments, 
that have been or may be deriv'd from the Obſervations, 
That when a Beam of Light falls upon a Body,and rebounds 
from it, the Angle of Incidence is equal ro that of Refledti, 
on; That if the Superficies of the Body be Curve, the An- 
ole is to be eſtimated as if it fell upon a Tangent to that Su- 
perficies; That ft the Beam penetrate the Body, and come 
toit through a thinner medium, tis refrafted towards the 
Perpendicular, if through a thicker medium, from the Per- 
pendicular; He, as I was ſaying, that ſhill conſider Theſe 
things, and withall what a great variety of Propoſitions, as 
well Problems as Theorems, have been deduc'd by Mathe- 


maticians by the help of theſe few Obſervations, and of as 

tew Propoſitions touching the place of rhe Obje@ ſeen by 

the belp of Specular and Dioptrical Glaſſes, will eaſily grant, 

what by ſo many Inſtances I have been endeayouring to 

prove. ae 8 

7.  Icome now to the Conſideration, wherewith I ſhall 
| "4+: conclude 
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gndude this EMay, wiz. That divers Diſciplines that are 
reckon'd amongſt the mixt Mathematicks, are chiefly Pra- 
ical, and may affiſt the Naturaliſt in making Experiments 
26d Obſervations, which he either could not make, or could 
not make ſo accurately without them: As may appear, part- 
by the Art of Dialling, which teaches bow to meaſure 
Time, and tends chiefly ro praftice; partly by the Art of Per- 
ſpective, which is of great uſe to repreſent Solids and Di- 
ſtances vpon a {mall and plain Superficies,and is very ſervice- 
2ble to the Limners Art, wherein it Schollars and Travel- 
krs were more generally converſant, the Hiſtory of Nature 
would be far better adorn'd with lively repreſentations of 
Plangs, Animals, Meteors, &c. and alſo by ſeveral parts of 
the Art df Navigation, and particularly that which they call 
Bifriodromia, or the DoRtrine of the Lines by which Pilots 
make their Ships to (ail. Now if in theſe, and divers other 
laſtances that may be given, it muſt be acknowledg'd, that 
mixt Mathematicks may be ſerviceable to the Naturaliſt, 
and aſhiſt him to promote the Empire of Man; it ought not 
to be denied, chat pure Mathematicks themſelves, as vulgar 
Arithmetick, Geometrie, and Algebra, may be of Uſe ro 
the Naturaliſt, fiace tis from thoſe Speculative parts of the X 
Mathematicks, that nor onely theſe other more PraRtical Ni. 
ſciplines are deriv'd; but a greater number ot thoſe Diſci- 
plines that are called mixt Mathematicks, may, according to 
what I elſewhere obſerve, be hoped for: For as Sounds 
and pure Mathiematicks 'make up Muſick, and Water with 
the ſame Sciences make Hydroſtzticks; ſo,as I elſwherenote, 
by a further Application of the ſame parts of Knowledg to 
wher SubjeRs, (and in ſome caſes even to the ſame,) thoſe 
Diſciplines that are call'd Mixt Mathematicks, may be ad- 


vanc'd probably as zo Number, as well as Certainly as to 
Ulefulnes 
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Uſefalneſſes and Variety of Experiments. Nor isit onely 
in rhoſe pars of Learning;that I have now particularly nam'd, 
that uſetul Applications may be made of the Theorems 2n4 
Problems of pure Mathematicks, ſince upon theſe ſublinie 
Sciences do alſo in great part depend thoſe other Mathemz- 
tical Diſciplines, which are wont (by a Synecdoche) to be 
call'd Mechanical, and which tis now time that I paſle on to 
conſider. | 
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Of the Vſefulnes of Mechanical Diſciplines to 


NATURAL PHILOSOPHIE, 


SHEWING 
That the Power of Man may be much promoted by the Natur a- 
lift's skill in Mechanicks, 


O prevent the danger of Stumbling ( as they ſpeak) 
at the Threſh91d, I (hill begia this Diſcourſe with 


advertiſing you, that I do not here rake the Term 
Mechanicks in that [trier and more proper ſenſe, wherein 
tis wont to be taken, when tis us'd onely to fignifie the Do- 
Qrine about the Moving Powers { as the Beam, the Leaver, 
the Screws, and the Wedg,) and of traming Engines to mul- 
tiply Forcez but I here vaderſtand the word Mechanicks ina 
larger ſenſe , for thoſe Diſciplines that conſiſt of the Appli- 
cations of pure Mathematicks to produce or moctfie Moti- 
on in inferior Budies: ſo that 1n this ſenſe they compriſe not 
onely the vulgar Staticks, bur divers other Diſciplines, ſuch 
35 the Centrobarricks, Hydrau'icks,' Pacumaticks, Hydro- 
ſtticks, Baliſticks, &c. the Erymologie of whoſe nimes 
may inform you about what Subjects they are converſant. 
Now that theſe Arts (if you will allow them that name) 
may be ot great Uſe to the Experimental Philoſopher, and 
aMiſt him toenlarge the Empire oft Man, may be made pro» 
bable by this general Conſideration, That civers of thoſe 
things which in the former Eſſay have been evinc'd to make 
the Mathematicks uſctul ro the Naturaliſt, may be applied 
mutatis mutandy to the Mechanicks alſo. Befides that theſe 
Diſciplines have ſome Advantages peculiar to themſelves, 
But the truth of what is thus png in general Terms, 
on :Þ 2 will 
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will poſſibly be better diſcern'd, and more perſwaſive, if we 
deſcend ro ſome Particulars, 

T. Firſt (then} the Phenomena afforded us by theſe Arts, 
ought to be lookt upon asreally belonging to the Hiſtory of 
Natureia its full and due extent. And therefore as they tall 
under the Cogaizance of the Naturaliſt, and challenge his 
Speculation; ſo it may well be ſuppos'd,that being through» 
ly underſtood, they cannot but much contribute to the Ad- 
vancement of his Knowledg, and conſequent!y of his Pow- 
er, which we have often obſerv'd to be grounced upon his 
Knowledg, anc proportionate to if, When {tor inſtance) 
we ſee a piece ot W-10d, duckt under water, emerge again and 
float, even Vulgar Naturaliſts thiak thatic belongs to them 
to conſider the realon of this Emerſion and Floating, which 
they endeavour to render from the Poſitive Levity, which 
they fancy to be (upon the account of the Air and Fire) in- 
herent in the Wood. though. ſome Woods,that will ſwim in 
water, being put into Oyl or high reRifed ſyicic of Wine 
may ftak. 

Buc I ſee not why it ſhould not belong to Philoſophers 
to conſider and inveſtigate the Reaſon, why one part of floct- 
ing Wood appears above the Water, whilſt the other keeps 
beneath ir, and woy che exrant part is equal tothe immerſ's, 
or either greater or leſſer than it in ſuch a determinate pro- 
portion, and 'vhy the ſame Wood wiil fink deeper in ſome 
waters than in others, (asin a River than in the Sea,) as on 
the other fide ſome Woods will fink lower than others in 
the tame Water, Forit theſe things be duely ex3min'd, as 
they m5y by the help of Hydroſtaticks, not onely the 
Caoſe ot cheſe and the like Phenomena will be diſcoveres; 
bur by the App'ications of that Diicovery an eaſie way may 
be devis'd to mealure anc eſtimate the ciflering ſtrength ot 
ſeveral Salt Springs, and alſo of divers kinds of Lixiviums, 
and Brinesz ro Which may be added divers other Practical 


Corollaries 
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Corollaries from the ſame Diſcoveries, which I [hall here- 
eter have occaſion to particularize. 

[1. The Mechanical Diſciplines help me to deviſe and judg 
of ſuch Hypotheſes , as relate to thoſeSubjects wherein the 
Notions and Theorems of Mechanicks either ought neceſ[a- 
rily to be conſider'd, or may uſefully be lo. 

Of this we ave Tnſtances,not onely in thoſe Engines that 
we Artificial, and are lookt upon 2s purely Mechanical, as 
the Screw, tte C-ane, the Ballance, &c, but in many familiar 
Phenomena, in which the Theorems of Mechanicks are not 
wont to be raken notice of to have an Intereſt: As iz the 
carrying a Pike or Musket on one's (houlder,iz the force of 
Stroaks with a longer or ſhorter Sword or other inſtrument, 
the eaking up and the holding a Pike or Sword at Armes- 
lngth, and the power that g Rudder has to ſteer a Ship, in 
rowing with Boats, iz breaking of Sticks againſt ones Knee, 
and in 2 multicude of other familiar Inſtances, of which: the 
Naturaliſt's Skill in Mechanicks will enable him to give a 
| far more clear and (olid Account, than the Ancient School- 

men or the Learned'(t Phylitizns that are unacquainted with 

the Nature and Properties of the Center of Gravity, and 

the ſeveral kinds of Leavers, che Wedge, &c. 

[1I, Nay there are feveral Doctrines about Phy fical 
things, that cannot de well explicated, and ſome of them nor 
perhaps ſo much :s underſtood without Mechanicks, 

Thit which embolidens me to propoſe a thing that ſeems 
ſo Paradoxical iS, That there are many Phenomena of Na- 
ture, wiereot though the Phyſical Cautes belong to the 
Conſideration of the Naturaliſt, and may be render'd by 
him; yet he cannot rightly & $kiltully give them withour 
taking in the Cauſes Statzcal, Hydroſtatical &c. (if I may 
ſoname them) of thoſe Phenomena, 1. Ee, fuch Inſtances as 
depend upon the knowledg of Mechanical Principles and 
Diſciplines, os 
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Of This we have an obvious Example in that familize 
Obſervation, that we partly toncht vpon juſt now about the 
ſwimming and ſinking of Wood in water, For if it be de- 
minded, why Wood does rather ſwim upon water then ſink 
to the bottom of it, a School- Philoſopher wou!d anſwer, 
that Wood abounds with Air,which being an Element very 
much lighter than Water, keeps it aloft upon the ſurtace gf 
that Liquor, But this Anſwer will ſcarce ſatisfie a Naty. 
raliſt, vers'd in Hydroſtaticks, For not now to Queſtion 
what is taken for granted, that there is a poſitive Levity,and 
that the Air 1s endow'd with that Quality, Experience ſhews 
us, that though when Wood is not heavier than ſo much 
W ater,as iSe£qual co it in Bulk, it will (wimz yet in Caſe it be 
heavier than lo much water it will fink. As we ſee in divers 
W oods ,and particolarly in Gu4icaum, which Irherefore the 
rather nzme, becauſe Chymiſts obſerve that it it be burnt, it 
leaves far lefle Aſhzs {and ſuch are ſuppos d to contain the 
Terreſtrial and heavy parts) behind ir, than many Woods 
thit we know will loat ia water. And though Stones and 
Iron be upon the ſcore of their weight, believ'd to be bodies 
that have little Air in them, yer it the Liquor into which 
they are put be heavier, bulk for bulk,than they, they will 
not fink but float, and if forcibly depreſt, they will emerge, 
as you may try when you pleaſe, by putting Stones or 
I: va or the like poaderons Bady upon Quick-filver, or 
melted Lead ; fo that we need not here conſider whether 
Air be or be not predominant ina propos'd Body, when we 
would know whether ic will or will not fiakin an afſign'd 
L'quore 

And though we ſhould admit the Air, whether included in 
the Pores, or lookt upon as an Elementary Principle to be 
the Cauſe of its being !:ghter than an equi] bulk of Liquor, 
yer the Air would be bur the remote Cauſe of its ſwim- 
miog, ity immediate Cauſe being that the floating = Is 
| | 1garer 
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lighter than an equal Bulk of the Liquor, and therefore the 
{ane Body without acquiring or looſing Air, may ſwim in 
one kind of water, and fink in another. As ia the caſe of hea- 
ry Bodies, as Loaden Ships, that having proſperouſly ſail'd 
over the Sea , are recorded to have ſunk as ſoon as they 
come into Harbour, i. E, into a more freſh water, and an 
Egge that will fink incommon water, will (wim ina ſtrong 
Brive. Nay a BoCy may (as I and others have tryed) be (0 
poisdin water, that itthe Liquor be a little warmer then 
when the Body was pois'd in it, the Body will figk, as twill 
emerge again upon the Refrigeration of it, 

And it this general Anſwer of the Lightnes of the Air 
will avt give ſo good an account as Hydroſtarical principles, 
why apiece of W ood will float or fink, it will much leſs give 
ſo latistactory an Account, why differing Woods ia the (ame 
mater,or the ſame piece of Wood in diftering waters, will ſink 
juſt ſo far and no farther;whereas by Hydroſtatical principles 
the Phenomenon is ealie to be accounted for,according to that 


Theorem of Archimedes, we ff warmer, T hat Solids lighter Lib, x, Prop, yg; 


than the Liquor they are put into, will ſink in it ſo far,as that 
much of the Liquor as is equal in Bulk to the demerſed 
part, be equal ia weight to che whole floating Body: whence 
theſe Corollaries are deriv'd, That a floating Body has the 
lame proportion in weight to 2s much Liquor as is equal to 
tic Bulk, as the :immetr['d part of the Body has to the whole 
Body, Andlikewiſez That as much Liquor as is equal in 
Bulk to the whole Body, has the ſame proportion in weight 
tothe ſaid Body, 2s the whole Body has to that part of ic 
ſel{which is beneath the ſurfaceof the Liquor. And as theſe 
Corollaries determine the Proportion between the immers'd 
and extant part of the floating Body 5 {0(to ſhew you thar 
theſe Theories lead to Practice) they ſuggeſt the way of 
making a ſmall and light Inſtrument, elſewhere deſccib'd, ro. 
mealwe by a floating Body the differing Gravities of ſeveral 
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Liquors in reference to one another, as well as to the Body 
it ſelf, And upon the ſame Groun1s the Learn'd Stevings 
ſhews, That it you know what part of a floating Body is im- 
mers'din a Liquor, whoſe Specifick Gravity is allo known, 
as it eaſily may be, you may preſently find the weight of the 
whole Solid Body, let it be never ſo much too great to be 
weigh'd in Ballances or Statera's, yea though it were avaſt 
Ship ic ſelf; as ſuppoſing that that part of ſacha Veſlel,thit 
lies under water ſhould be 10c000 Cabick foot, and that a 
Cubick toot of Water weighs 70', (which though ir be nor 
the weight we have obſerv'd a Foot of Water Engliſh-mea- 
ſure to amount to, « et that alters not the general Rule,) by 
multiplying 100-00 by 70 the Product will be 700000! 
for the weight of the whole Ship , with all that's contain'd 
init, as Ballaſt, Ordinance, &c. or reſts or Leans upon it, If 
I ſhould ask a meer School- Philoſopher , why Sucking- 
Pumps will not raiſe Water higher than 40 Foot, ( though 
it becommonly preſum'd they will raiſe ic to any height} or 
why in an inverted Siphon of Giafs if you pour Water and 
Quick-filver in a ſufficientQuantity,the Surface of the water 
in one Leg of the S1phon will not be in a Level with the Sur- 
face of the Quick-(ilyer in the other, but x3 or 14 times as 
high above the bottom of the Siphon: or why, if apiece of 
Iron, and a piece of Marble or a Flint &c, be equiponderant 
in the Air, if the Scales be let down into the water, the Me» 
ral will appear far heavier than the Stone, If, I ſay, I ſhould 
ask a meer Naturaliſt both theſe or rhe like Queſtions , 1 
doubt I ſhould much more perplex him, than he would (a- 
tisfie me. Andtwere eafie to adde a moltirude of Examples, 
whereof a good Account will ſcarce be given by a Naturaliſt 
thatis unacquainteI with Mechanicks, and may eaftly be aſ- 
ſign'd by one that is $kill'd in them, But reterring the 
Schoolmen to CAriſtorle's Mechanical Queſtions, to ſhew 
them the Neceſlicy and Uſetulnes of Mechanical Knowledg, 
0 
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to give the Solution of ſundry Plenomena thit trequently 
occur, I will onely adde an Example or two ro make good 
the moſt Paradoxical part of what I was ſaying; namely, 
that chere are divers Phyſico- Mechanical Phenomena, which 
Jrenot to be, I ſay nor explicated, but ſo much as well un- 
t&rRood, without the knowledg of Mechanical Diſciplines, 

There is a conliderable Theorem in Hydroſtaticks, which 
thought co have been firſt taken notice of by Merſennxe, 
andinalate Writer is thus expreſt: Yelocitates motns aque 
deſcendentis & eff luentis per Tubos equalium foraminum, [cd 
inequalium altitudinum, habent ſubauplicatam rationem alti- 
twdinum. Of which the Corollary is, That the Tubes are 
in a duplicate ratioz to that of the velocities of the Wa- 
ter that ſabſides in, and runs out of them; fo that tro make 
one Tube at a Circular Hole of the ſame Diameter run our 
iothe ſame time twice as much Water as another, the grea- 
ter ought to be not onely twice but four times as long zs the 
ſhorter. And of the ſame proportion (my Tryals about 
| which | may elſewhere acquaint you with) divers other Pra- 
aical Applications may be made, which muſt not be here 
inſiſted on. 

IV. AslI formerly ſaid of the Mathematicks, ſo I now 
ſay of the Mechanicks, that they may 3fſiſt the Naturaliſt 
to multiply Experiments by thole Enquiries that they will 
ſuggeſt, and thoſe Inferences and Applications whereto they 
may lead us. 

Of this we have a noble Inſtancein the great variety of 
Tryals, which Enquirers, verſ'd in Hydroſtaricks and other 
Mechanical Diſciplines, have upon the ſcore of their being 
ſo Qualified, been either prompted, or at leaſt aſſiſted to 
make, about the famous Quickſilver- Experiment devis'd 
by Torricelizs, about which though ſo much has been done 
already, yet almoſt every year brings torth new Phene- 


MG, 
B | Another 


8 Of the ſefulnes of Mechanical 


Another Example to our preſent purpoſe we may tike 
fromthe great Number of new Propoſitions that the Dj1i. 
gent Merſennu has given us in his Baliſticks, about the 
Force and EfteAs of Bows, and the like Springy Bodies, 
But a yet more noble Inſtance is given us by the moſt Inge. 
nious Galsl- o, who, as we may learn from the already menti- 
oned French Writer, that has given us an account of Galj- 
Leo's new Thoughts in that Language, his publith'd ſo many 
Propolitions {of which he ſets down 19 or 20,with the De. 
monſtrarions ) about the reſiſtance of Bo4ies to be broken : 
and the Weights requiſite to break them, and the Lengths 
at which they may be broken by their own Weight, that he 
has reduc'd them into the Form, and given them the Title 
of 2 new Art. 

To all which I (h3ll need to adde no more, thin that he 
who knows and conſiders what a variety of Uleful Propoſi- 
tions have been or may be Mechanically deauc'd from the 
Obſervation of CArchimedes , That a Solid B- iy weighs 
leſs in Water than in the Air by the weight of Warer equal 
in Bulk to that Body, will eafily diſpence with me for not 
adding any farther Inſtances on this Occaſion, 

And the mention of this Hydroſtarical Propofition of 
Archimedes falls in the more properly in this place, becauſe 
it will warrant me to'tell you, tht divers Mechanical The. 
orems are not onely fertile in other Theorems, bur in uietul 
Applications too, of which I may hereafter have Occafion 
to give you ſome Examples, by acquainting you with the 
Uſes I have made. of the lately mentioned Proportion of 
Archimedes, and (ome Corollaries, that partly by others, 
and partly by us, have been inferr'd from it. 

V. Beſides the Utilities that may be aſcrib'd to the 
Mechanicks in common with the more Speculative Mathe. 
marical Diſciplines, they have ſome (2s I formerly intima- 
ted) that are more peculiarly their own, fince they may be of 
oreat 
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great Uſe to the Naturaliſt in making of ſach Inſtruments 
and Toots, as for many of his Obſervations, Tryals, and 0- 
ther purpoſes, he may either abſolutely need, or advantage- 
ouſly imploy. 

Of this we have an Example in the Mariner's Compaſs, 
xtis cal!'d; which is ſo neceffary to thoſe remote Navigati- 
ons, whereto Natural Philoſophy and Mankind owes (o 
much, For though Baptiſta Porta does, as well 2s other 
Authors, aſcribe the Invention of the DireRive Faculty of 
the Magnecick Needle to one of his Countrey-men ( Amal- 
14, in the K'ngdom of Naples,) yet he confeſſes, that for 
want of the knowledg of making ſuch Sea-Compaſles as we 
gow ule, this Lucky Taventor was fainto make uſe of a piece 
of Wogd or Straw, to keep the Needle a float, and then in« 
buz it with a Magnetick vertue; which was 2 Shift ſubje& to 
great and maniteſt inconveniences. And indeed, notwith- 
{:nding the knowledg of the Verticity of Magnetical Nee- 
(les, it by that of the Properties of the Center of Gravity, 
or ſome Practices deriv's thence, ſome men vers'd in Mecha- 
nicks had not devis'da way ſo to poiſe the Needle,that not- 
vithſtzndiog the Roiing anc Toſſing of the Ship, it will con- 
tinue Horizontal encugh to dire the Pilotz what would 
become of him in thuſe Scorms, when he has moſt need of a 
faichful Guide? 

By the help of the Centrobarrical DoRtrine Mechanicks 
have been enabled comake thoſe Diping Needles, whoſe 
Phenomena are very odde, 2nd though, zs far as I have tryd,' 
they yet ſeem uncertainegough, yet it may very poſhbly 
bappen,that farther ObſerPTitions may reducethem to lome 
Theory, whence Practical Inferences may be deduc'd, 

And you will the more eafily believe, rbatthe Mechani- 
cal Applications of Centrobarrical Notions may be of im» 
mediate Uſe, if we conſider, That by virtue of them divers 


Writers,and others of uniuſpeRed Credit zflure us,that they 
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have madea kind of Lamp ſo pois'd, that one may role it up 
and down like a Bowl, without overturning the Veſſel that 
contains the Oyl, or extinguiſhing the Flame. 

From the knowledg that compreſs'd Air has a Sprirg, 
whereby it reſiſts tarther Compreſſion, aad a flight Contri- 
vance to make Ute of this Pneumarical Principle, an Ac- 
quaintance of mine made a flight Engine, which atterwards 
I found mention'd ina printed Book, by which he wasq 
great Gainer, going, when he was well ſatisfied tor his pains 
and hazard,to the Bottom of the Sea , and by the help of 
this Engine ſtaying there ſometimes tor divers Hours, till 
he had terche up valuable things out of ſunk Ships, and tyed 
Cables abouttheir Guns, that they might atcerwarcs be 
Buoy'd up. | 

But there might be given ſo many Examples of Inſtru. | 
ments and Tools, that are uſetul to the Naturaliſt, and for 1 
which yet he ought to thank the Mechanicks, that tweretes 
dious co enumerate them, eſpeciiliy fince the Shops of Ma- 
thematical Inſtrument makers and other Tradeſmen , may 
ſupply you with enough of them, to verifie whit this Parze 
graph would perſ'yade. 

VI. Ifhall conclude the Conſiderations I Cefign's for 
this Eſſay by this, That as the Knowledg of the Theorems 
ot Mechanicks, and the Praftices which have been thence 
Ceriv'd, may very much aſſiſt the Naturaliſt to make good 
Mechanical Contrivances, according to the Exigences of 
his ſeveral Purpoſes; fo one go0d Mechanical Contrivance 
may be equivalent co, and may perhzps actually procuce, 
many good Experiments, 

The former part of this Propoſition will nor, I think, re- 
quire much Proof. For a min muſt be bur a duli Naturaliſt, 
that ſhall know the Properties of the Center of Gravity, ot 
Leavers, Ballances, Screws, Wedges, and other Iuſtruments 
for lacre:ling Force, and by trequentiog the Shops and 

W erk- houſes 
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Work- houſes of Mechanitians', ſhall have ſeen variety of 

ines and Inſtrumears to compals different things, it he 
do not from the Survey and Conſideration of all theſe, grow 
more able by compounding, varying,and otherwiſe improve- 
ing them, to deviſe ſuch Means and Expedients, as he would 
not elſe have thoughe on, to make ſore Trials that he could 
not make before, and to make others more accurately, or 
more eaſily, or ſome way or other better. 

And as tothe ſecond part of our Propoſition, namely, 
thatone good Mechanical Contrivance may be as confidera- 
bleas many particular Experiments, by enabling th? Natu- 
raliſt to produceeither Numerous, or Noble ones, or both, 
itmay be rniteſted by ſeveral Examples. 

And I ſhall begin with fo familiar a one, as That :fforded 
by Valves, or Trap-doors, For as {light and obvious as 
the Invention of chem ſeems, yer not onely we owe to them 
2oreat variety of Pumps and Bellows for Oeconomical uſes, 
butthey make very con(1ierable parts of ſeveral archer En- 
gines, and may, as ſome Trials have intorm'd us, be applied 
about leveral new Experiments, eſpecially if they be made of 
Braſs, and yet ſo imall, that like fome of thoſe I have had 
made by «kilful Workmen , (who , whea I firſt direted 
them, told me, that they could not be made,) they may be 
us'd not onely ia ſmall Glaſs-pipes, but in/Syringes them- 
lelves, 

By the help of ſmall Valves, :nd the knowledg of the 
Spring of compreis'd Air, have been made thoſe Wind, 
Guns, which may be imploy'd not onely to weigh the Air, 
(whoſe Weight we found them to evince, but not deter- 
mine,) but co kill Deer, an1ocher G:me, rithour makiag a 
great Nolle, th:t would fright away the reit, 

IfI did got, Pyrophrims, toreſee, that in the following Efe 
fays of this Treztiſe I thail have occ2fton to mention {vine 


other Laſt zaces of the Service that Mathemirical and Mecna. 
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nical Diſciplines may do the Natnraliſt, T ſhould here adde 
divers pareicuiars, which [ had rather you thouid, when you 
meet with them, refer hither, and therefore I thill conclude 
what I intended now to ſay about thefe Diſciplines, by twg 
or three ſnort Inſtances, that relate to what I have already 
{aid concerning them. 

The F#rft is, thittwas not my Deſign to treat of the UU- 
tility of the Mathemaricks and Mechinicks in an abſolute 
way: For then I muſt have (aid much-to their Advantage 
which I have omitted, becauſe it would have too much 
ſwell'd theſe Eflays, and not have been pertinent enough co 
them. And therefore I thought it ſufficiect for me to 
couch upon thoſe things, on whoſe account thele Diſciplines 
may be made ufetu] to the Naiuraliſt, by afliiting him either 
to trame Theories, or ro make Obſervations and Experi- 
ments, lome (at leaſt) of which, ciretly, or in their Appli- 
cations, either are already, or are like to prove, Practical and 
Uſeful, Andirt ſeems to me very probable, that the Notions 
and Practices of thele Diſciplines, that have been too much 
hitherroreſtrain'd by meer Mathematicians and Mechaniti- 
- ans fothe Stars, the Earth, the Water, and ſome tew other 
conſpicuous parts of Nature, may be very well extended by 
# Philoſopher to ſundry other Produttions, as well of Na- 
cure, as of Art. As CArchimedes deduc'd Hydioſtaticks 
tron the Application he made of vulgar Staticks,to Bodies 
weigh'd in Air and Water, or in Witer onely: and the [n. 
genious Tor: icell;zs, and others, have of late apply 'dthe 
Principles of Hydroſtaticks to that ponderous Body (which 
the Chymiſts reckon among Metals) Mercury. 

My next Advertiſment is, that mentioning Mechanic 
Inſtances, not ſo much to acquaint you fully with che things 
themſelves, as to make the Medium's to infer what I would 
prove, I havetaken the Mechanical Propoſitions that I ime 
ploy'd, as they are delivered by the Artiſts themſelves, with- 
| out 
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ont warranting that their Proportions will bold true in Ma- 
thematical ſtriAnes. For though I bave made Tryals my 
ſelt of ſeveral things of this nature, yet baving often oblerv'd 
how difficult it is to find a Mathematical preciſenes in Phyſi- 
cal and Mechanical chlngs, I think it not amiſs ro intimate 
thus much co you, though I may elſewhere have a fitter op- 
portunity to make it our, thar ſo great an exacineſs is in ma- 
ny caſes not neceſſary tro make the Rules that want it, uſe» 
fal in Practice. 

The Concluding Intimation T mean tc give you, is, That 
[have not hitherto mention'd a Service, thit Mathematicks 
and Mechonicks may often do the Naturaliſt, which is nor fic 
to be (i;catly pietermitted, and it is, Thit by Lineal 
Schemes, Pictares, and Inſtruments, they may much affiſt 
the lmagination to conceive many things, and thereby the 
Underſtanding to judg of thein, and deduce new Contrivan- 
ces from them, 

That I do not groundlefly ſay this, you will grant, it you 
conſider how difficult (not to ſay impoſſible) it were to go 
through with along Geometrical Demonſtration, withour 
the help of a viſible Scheme, to aſſiſt both the Fancy and the 
Memory; 3nd how difhcultir is eo give Beginners an 1dea 
ofth: Grounds of Colmographie and Geographie, without 
Material Sciiemes and Gluv's, your own very recent 
Experience, as well cs tha: of ofthis, will, I preſume, inform 
you, Asit ali: moy, how aictui.not to ſay how neceſſary, 
Pictures, and in ſome ca'*s, Moyels, are wont to be, when 
Engines, Hoaies. Ships, ard other StruRures are to be judg'd 
of, that they may be apvrov'd, or improv'd: but I ſhill ra- 
ther rake notice, that not onely Mechanical, Mothemzrical, 
and Anatomical taings, nezd Schemes and Piures, to re- 
preſent them cl-1rly to our Conceptions; but many things 
that are look'd upon 2s more purely Phyſical, may, in my 
Opinion, be much illuſtrated the ſame way, Of which if 
Des 
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Des Cartes has, as ſome ſay, been the Introducer, 1 think he 
delerves our Thanks for it, For as Plato ſaid, God does al- 
ways Geometrizez ſo in many caſes it may be as truly laig, 
That Nature does play the Mechanitian, not onely in Ani- 
mals, bur in Plants and their Parts, and divers other Bodies; 
in the Explication of which Curious, and oftentimes invik- 
ble Contrivances of Her's, Pictures, that repreſent them 
well to the Eye, and, if twere needfull, in Dimenſions much 
greater than Natural, may very much further the framing of 
right 1de4s of them in the Mind. 
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That the Goods of Mankind may be much encreaſed 

? by the Naturaliſt's Inſight into Trades, 

y 

g O make out whatis propoſ'd ia the Title of this 
T Diſcourſe, I thall endeavour to ſhew two things. 
The One, Thar an Inſight into Trades may Im- 
! provethe Naturaliſt's Knowledge. And the Other, That 
* the Naturaliſt, as well by the skill thus obtain'd, as by che 
” other parts of his knowledge, may be enabled co Improve 


1 Trades . 
The 1. Seftion, 


| ANd firſt, it ſeems to me to be none of the leaſt preju- 
 * AMiices, that either the haughtineſs and negligence, which 
} moſt men are naturally p:one to,or that wherewith they may 
7 have been infeed by the Superciliouſneſs and Lazine(s,roo 
frequent in Schools , have done to the Progreſs of Natural 
Philoſophy, and the true Intereſt of Mankind, that Lear- 
ned and Ingenious Men have been kept ſuch ſtrangers to 
! the Shops and Prattiſes of Tradeimen, For there are di- 
2 vers conſiderations that per{wade me,that an In(veRion into 
theſe may not a little conduce, both ro the Increaſe of the 
Naturaliſt's knowledge, and 10 the Mclioration of thoſe 
Mechamcal Arts. 

\ TI, And.,I confiver in the firſt place, thit the Phanomena 
forded by T rades, are (moſt ot them ) a Part of the Hiſto- 
ry of Nature, aGd therefore may both challenge the Natn« 
raliſt's Carioficy, ans ade to his knowledge, Nor will it 
ſuffice to juſtifie Learned Men ig the neglect and contempt 


of this Part of Natural Hiltory, that the Men, from whom 
| A 2 it 
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it muſt be learn'd, are illiterate Mechanicks, and the thi 
th:t are exhibited are works of Art and not of Nature, For 

the Firſt part of the Apologie is indeed Childiſh, and too 

naworthy of a Philoſopher to be worthy of a ſolemne An. 

ſwer. And as for the Later part, I defire, that you would 

conſider what we elſ[where expreflely Diſcourſe againſt the 

nareaſonable difference, that the generalityof learned Men 

have ſeem'd to fancy betwixt all Nacural things and taRiti- 

ous ones. For befides that many of thoſe Productions, that 

arecall'd Artificiall,do differ from thoſe, that are confeſledly 

Natural, nor in Eſſence, but in Efficients ; there are very 

many thiogs made by Tradeſmen, wherein Nature appears 

manifeſtly ro do the main parts of the Work: as in Mult. 

ing,Brewing, Bakivg, making of Raiſons, Currans znd other 

Dried Fruits; as alſo Hydrome), Vinegar, Lime, 8c. an the 

Tradeſman does bur bring viſible Bodies together after a 

groſle manner, and thea leaves them to at one upon 2no- 

ther, according to their reſpetive Natures; As in miking 

of green {or courſe) Glaſſe,the Artificer puts together Sand 
and Aſhes, and the colliquation and union is pertorm'd by 
the aRion of the fire upon each Body, and by as natural a 
way as the ſame fire, when it reſolves wood into Aſhes,and 
Smoak unites Volatile Salt, Oyle, Earth and Flegme into 
Soot; and ſcarce any man will think, that when a Pear is 
grafted upon a white Thorne, the fruit it bears is not a Na- 
tural one, though it be produc'd by a Coalition of two Bo- 
dies of diſtant Natures put together by the induſtry of Man, 
and would not have bcen produc'd without the Manual and 
Artificial Operation of the Gardener. 

IN. But many of the Phzaomena of Trades are not only 
parts of the Hiſtory of Nature, but ſowe of them may be 
reckon'd among its more noble and uſefull Parts. For they 
ſbew us Nature in m0#ion, and that roo when ſhe is ( as it 
were ) put out of her Courſe,'by the ſtrength or _-_ 
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Man, which I have formerly noted to be the moſt inſtru- 
X &ive condition, wherein we can behold her. And as 'tis ma- 
= oifeſt that theſe Obſervations tend direly to Praiſe, (o, 
2 i{1 miſtake not, they may zfford a great ceal of light to di- 
| vers Theories, eſpecially by affording inſtances, wherein we 
2 (& by what means things may be effeRted by Art, and 
conſequently by Nature that works Mechanically. 
Z 1I. The Phznomena afforded by Trades are therefore 
= the fitter co be tranſlated into the Hiſtory of Nature by 
2 Philoſophers, becauſe they, whoſe profefſion'tis to manage 
© thole things, being generally but Shop- keepers, and their 
2 ſervants being for the moſt part but Apprentices and Boyes, 
® they neither of them know themſelves how to deſcribe in 
2 writing their own Practices, and record the Accidents they 
2 meet with: ſo that either Learned men muſt obſerve and 
2 Regiſter theſe rhings, or we muſt,to the no ſmall Prejudice 
2 of Philoſophy, (uffer the Hiſtory of Nature to want ſo 
2 conliderable an Acce ſion, as the Shops and Work.houſes 
of Crafts-men right aftord itz which acceſſion would be 
much the more copious, if the Experiment of Trades were 
made by a Naturaliſt, who would doubtleſs ſo manage 
them, as to make them farr more Inſtructive and better ' 
firted for the deſigne of a Natural Hiſtory, than the ſame 
Experiment would be,if they were related bur by an illire- 
rate Tradeſman, though never ſo honeſt, 

And, Pyrophilue, to invite you, as you defigne a further 
Progreſs in Natural Phyloſopby to diſdain as little as 1 do, 
to converſe with Tradeſmen in their Wotk- houſes and 
| Shops; give me leave to tell you, that as he deſerves not 
the knowledge of Nature, that (cornes to converſe even 
with mean Perſons, that have the opportunity to be very 
converſant with Her ; ſo oftentimes trom thoſe, that bave 
neither fine Language nor fine cloaths to amuſe bim with, 
the Naturaliſt may obtain informations,that may be very 
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uſefull ro his deſign, and that upon ſeveral ſcores. 

For firſt, Tradeſmen are uſually more diligent about 
the particular things they bandle, than other Experimen- 
rers are wont to be; becauſe theſe, if they want diligence, 
looſe nothing , but what that very want of it keeps them 
from taking notice of, or at moſt the ſatisfation of an un. 
neceſſary curioſity z whereas Tradeimen have another 
gheſſe concern in the man1gement of what they imploy 
themſelves about, for their livelyhood depends upon it; 
And as , if they be carelc(s, others more diligent will ger 
away their Cuſtomes So, it they do any thing extraordin- 
rily well, the chiets(t and for ſ»me tine, the whole Benefic 
willaccrew to themſelves, and by improving their Prote- 
fion they better their Income. 

Secondly, As it is Proverbially ſaid, that Neceſſity is 
the mother of Inventions, ſo Experience daily ſhews, that 
the want of a Subſiſtence, or of Tools and Accommodati 
ons, m2kes Cratt{-men very Induſtrious and inventive, and 
puts them vpon imploying luch things to ſerve their prefcac 
rurnes, as nothing bur neceſhty would have made even 4 
knowing man to have thought on, By which means, they 
diſcover new uſes and Applications of things, and conſe- 
quently new Attributes of them 5 which are not wont to 
be taken notice of by others,and ſome ot which,lI contels, 1 
have not look'd upon without wonder, 

Thirdly, I have feverall times obſerv'd Trades deat 
with things unknown to Claſſical writers , and unuſ'd, fave 
in their Shops, And theſe are not only faRitious, but divers 
of them Natural; as Manganeſe (by ſome call'd Magneſca;) 
& Zatora ( if at leaſt it be what many repute it ) Emery, 
Tripoli,8c. and of both ſorts there are ſome, that are ex- 
ceeding uſefull; as of thoſe formerly mention'd, the rwo 
firſt are to Glaſſe- men and Porters; and the two Larterto 


a number of other Tradeſ-men ; and as among Artificial 
Concretes, 
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2 Concretes, Soaders are of neceſſary nſe to Gold: ſmiths, 
7 Lock-ſmiths,Copper-ſmiths, Brafters, Pewterers, Tin-men, 
S Glifiers, &c, Amels ro Gold-ſmiths, Glaſs- men, &c. Lakes 
2 o& ſeveral ſorts to Painters, Heraulds, &c. and Putty to 
Z Amel founders, Potters, Stone- cutters,Gold- ſmiths,Glaſs- 
2 orinders, and divers other Profeſſions. I ſhall adde, that 
2 e&not thoſe natural things,cf which ſome mention is made 
7 infamous Books, one may learn many thipgs in Shops, nor 
to be met with there, both as to the differing kinds of things, 
®Z adasto the marks of their goodneſs, and as to other Par- 
ticulars conducive to the knowledge of thoſe ſubjefts. And 
3 lfreely contels to you, Pyrophilms,that I learn'd more of the 
3 Kinds, DiſtinRions, Properties , and conſequently of the 
I Nature of Stones, by converſing with two or three Maſons, 
FJ 2nd Srone- cutters,than ever I did trom Plizy or Ariſtotle, 
2 and his Commentators. 
Fourthly, You ſhall often find, that Tradeſ- men, being un- 
| 2cquainted with Books, with the Theories & Opinions of 
the Schools,examine the Goodneſs & other Qualities of the 
things they deal with, by Mechanical waies,which their own 
ſagacity or caſual Experiments made them light upon. 
And though theſe, having licle or no affinity with thoſe 
that a Book-man would have taught them, will appear to 
him extravagant z yet being ſuch, as, it they really ſerve 
the Crafcs- man's turn, muſt be true and uſeful, their being 
extravagant will but make them the more new and Inſtru- 
3 Rive, and conſequently the more fit to be admitted into 
| the Hiſtory of Nature, 

Fifthly, The Obſervations that Tradeſ- men can ſupply 
us with , though they are notf probably at any one time 
ſo accurately made by them, as they would be by a Learn» 
edmans yet that defe&t is recompenſed by their being 
more frequently repeated, and more aſſiduouſly made, than 
moſt ot the Experiments wherewith men of Letters have 

| furniſhed 
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furniſhed Natural Hiſtory : ſo that thoſe Circumſtances, 
which are not heeded by the Artificer at one time , may obs 
trude upon his obſervation at another, and by reiterati 
the ſame Proceſſes ſo often, it can ſcarce be doubted, bur 
that divers Phznomena will offer themſelves, even to an 
unattentive Eye , that would not have been all of them 
taken notice of by a more heedful Experimenter, that had 
perform'd the Operation but once or twice. But this will 
be further confirm'd inthe next Paragraph. 

Sixthly, There are Tradeſmen, that do often obſerve 
in the things they deal about, divers Circumſtances unob- 
ſerved by others, both relating to the Nature ot the things 
they manage, and to the Operations performable upon 
them. 

Of the particulars,wherein the Obſervations of Trades» 
men (for the Urility of many ot cheir Practiſes is not que» 
ſtioned ) may help us to inveſtigate the Nacure of Bodies, 
I could name more than my preſent haſt allows me «0 
mention, and I ſhall, as a Specimen, take 3 little notice, 
firlt,of ſome of the Remarks they have to diſtinguiſh nd 
eſtimate what they call the Goodneſs and Badneſs of the 
things they deal with ; and then of ſome few ot cheir Ob» 
ſervations, that depend upon the Inflaence, that Time and 
Seaſon have on the T hings they handle, and upon the Ar- 
tificers Operations on them. For (to begin with the firſt) 
although they commonly mean by ſuch termes (of Gooc- 
neſs and Badne's ) no more, thanthe fitneſs, or unfitneſs of 
ſuch things to yeild a good price, and in order thereunta 
for the purpoſes they are to beimployed about in their par+ 
ticular Trades; yet this fitneſs or unficneſs is wont to con- 
fiſt in, or to ſuppoſe, Qualities, that may relate to divers 
other things, and be apply'd ro many other purpoſes: For 
ſome of the Tradeſmen's Criteria diſcover to us 2 variety 
and a difference of kinds in Bodies of the ſame Denomins- 
£100; 
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fon; as from the Potters, th2 Tobacco- pipe- makers, and 
I the Glaſlemen, we may learn a conſiderable variety of 
X Clays z and from Stone-cutrers and Maſons no leſle variety 
of Stones untak'n notice of by Claſhck Authors, So from 
SV Carp*aters, Joyners, and Turners we may learn, that ſome 
Z noods, as Oke, are fit to endure both wet and dry wea- 
2 ther, others will endure well within doores, but not expos'd 
2 tothe weather; others will hold out well above ground, but 
not under water; 3nd others on the contrary will laſt better 
2 under water, thin in the Aire, | 
Z An4das the Diftiaguiſhing markes we were (peaking of 
EZ my informe us of the dift-rences and kinds of Bodies ; ſo 
* they may likewiſe on other Accounts give us notice of di- 
Þ vers of their Qualirics, "thus we find by the Glaſle-men and 
$ Soape Boylers, thir ſyme Alhes, as thoſe of Kely, Bean- 
2 ſtalks &c. do much more abound in Salt, than other ſomes 
J andyer ſome ot chote ſorts of Aſhes make cleerer, or other» 
2 vile better glifle, than the reſt do. We may likewiſe 
learns of che Maulſters the diftering Impreſſions, that the 
Barly receives according to the fewel, whether Straw, Wood, 
Furs, cc. that makes the Fire wherewith 'tis dry'd. And 
| remember, I have known an-Ingenious Miulſter much 
advantag'd by a way he had of fo preparing Mault, as if it 
bad not been dry'd with Wood, (uſually the cheapeſt, but not 
the beſt, fewel tor that purpoſe) whereas indeed it was a Se- 
cret conſiſting onely in the choice and ſeaſoning of ſach a 
2 kind of Wood, that ev the ſolid parts of it cleft, burar 
$ almoſt like ſtraw with a cleer flame, lo ſtrangely tree from 
| —_ that I could not behold jt wichour forne won» 
Er, 

The other ſort of InſtruRive obſervacions to be learn'd 
of Tradeſmen conſiſts of thoſe , that are made about the 
Operation, that continuance of time, or change cf ſeaſon 2nd 
weather, may have upon certain Bodies , and wayes of haa- 
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dliog them. For naturaliſts, uſually contenting themſelves 
ro make their Experiments but once or twice, when their 
leiſure beſt ſerves, or their occaſions moſt require, have nor 
the ſame opportuaity to diſcern what influence the tem 
which the Aire then is put into , either by the ſeaſon or the 
weather or both , may have on the Event of the Tryall, 
whereas Tradeſmen, by long and ſometimes unwelcome 
Experience,aretaught ſuch and ſuch things will be beſt done 
at ſuch ſealons of the year, or in (ſuch kind of weather , 
which ifthey benor in ſome caſes obſerv'd , either the thing 
will not ſucceed, or the Trades- man will be damnity'd by 
his Tryal. . 

Thus we ſee, that Tanners make choice of that part of 
the ſpring , when the Bark abounds with the riſeing tapp,ro 
take it oft from the Trees; becauſe at all ſeaſons it will nor 
be ſo good nor come off [o eafily, Thus Joyners think got 
Woains-coat ſufficiently ſeaſon's till it be lo many years old, 
And in ſever?] Countrys, Butchers obſerve , that though 1 
young Bullock may be very good meat, it ſpent ſoonaiter 
"tis kill'ds yet if powder'd, to be long kept, before the bealt 
be 4 or 5 year old, the ſalt will coo much fret it, and make it 
little worth. AandI lookupon it as one of the Advantages 
the Naturaliſt may derive from Trades.mens Obſervations; 
That the ſame things being ſucceſſively dealt wirh by the 
Father and the Son, the Maſter and the Apprentice, they 
ſometimes make farre more long winded Obſervations, thin 
the Philoſopher has opportunity to do, As,for inſtance, 
thoſe that make Mortars of Lignum vite, and will make 
them good, will keep it in the houſe 20 years, or perhaps 
more, to (eaſon (as they call it) before they will Imploy it. 
And Experieac'd Maſons tell us (and as tarre as I have ob- 
ſerv'd truly enough) chat as there are ſorne ſorts of Lime and 
Stone, that will decay in few years; ſo there are others, that 
will aot attaine their full hardacſle in zo or 40, or p_ 
onger 
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longer time, Of which I may elſwhere give you ſome 
[aſtances. 

Tothe fix foregoing particulars, one more may be added 
to the ſame purpoſe with the reſt, and it is; That by 

fequenting the worke- houſes and ſhops of Crafts-men, a 
Naturaliſt may often learn other things, beſides the truth and 
jalficy of what they relate , concerning the Hiſtory of the 
Arts they make Profeſſion of, For though a Trades- man, 
being for the moſt part unlearned 2nd aimeing onely at ma. 
king or performing thoſe Particular things, which when 
done, are to bring profit, uſually overlooke choſe Phzno- 
mena, that make not to his Purpoſe, yet Nature, (who 
minds as little his Deſigne, as he do's thoſe works ot Hers, 
that conduce not toit) is by ſome Agents and Operations, 

that he imploys to compaſle his Ends, engag'd to do ſeve« 

rall things that have a conneRion which thole the Artificer 

Proſecutes, or elſe doe depend upon them : ſo that the Na- 

turaliſt may oftentimes obſerve in Shops divers com(iderable 

Phxnomena, that the Trades- man regards not; becauſe they 

neither further , nor hinder him in hs work , and will be 

look'd upon by him as impertinent co the Hiſtory of his 

Profeſſion, in caſe he ſhould be put upon delivering ir, 

And yet jome of theſe occurring Phanomena being pro- 

duc'd by nature, when ſhe is as *ewere vex'd by Art, and 

roughly hanJled by ways unuſual, and ſometimes extraya« 
gant enough, may diſcover to a heedtul and rational man, 
divers Luciferous things not to be met with in Books, or 
probably not ſo much as dreamt ot by the Authors of them, 

Sundry Examples of this I ſhall have occaſion co diſperſe in 

the following ESSAY and other Tradts,that are deſigned 

you ia this Second Volume of our preſent Treatile, 
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The II, SECTION. 


] Will now therefore proceed to ſhew, that as the Natur. 

lit may (as we bave [een)derive much knowledge from 
an [nſpeRion into Trades, fo by virtue of the knowledge 
thus acquir'd , as well as by that , which he has upon other 
Accounts , he may be able to contribute to the Improye- 
ment of Trades. 

This he may do by ſeveral wayes , and eſpecially by theſe 
Three. The firſt, by increaſing the number of Trades , 
by the addition of new ones, The ſecond by uniteing the 
Obſervations and PraGtiſes of Ciftering Trades into one Bo- 
dy of Colletions And the third by ſuggeſting improye- 
ments in ſome kind or other of the Particular Trades, | 

The firſt of theſe 1 ſhall here lightly p:fſ2 over , h:ving 
elſewhere Occaſion to diſcourſe of it more toully , only ] 
ſhall bere take notice,that, For theExperimental Philoſopher 
to increaſe the number of Trades now in uſe among us, 
it will not be abſolutely neceflary,that be ſhould invent new 
ones, ſince he may do it by reviveing the Trades formerly 
known to the Antients, but loſt co us: ſuch as the makeing 
incombuſtible Cloath of L3pis Amiaatus, the Tyrian Pur- 
ple, the Makeing of Moſaick work, and thoſe many other 

Inventions which you may find mention'd in Pancirollus, 
and his Learned Commentator Salmuth. Of which it were 
not amiſſe that a Catalogae were made pablick z for {ach 
things, having been once actually done by men, are not im- 
poſlible to be done again, and therefore I fee no Reaſon to 
deſpair, that in ſo Ingenious an Ageas this,ſome,it not moſt, 
of them may be retriv'd. 

The ſecond Advantage, that Trades may derive from an 
Inquifitive Naturaliſt, is; That by this means the {eve- 
rall Obſervations and different praftices of Trades, whole 

managers 
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managers want the Curioſity,the skill, or the Opportunity» 
to make a general InſpeRion into Trades, which they would 
fad the more difticule to do, becauſe Crafts-men will often 
be moreſhieof one another,and more backward to diſcloſe the 
myſteries of their art to one, that may make a gain of it (and 


Z thereby leſſen theics,) than co a Philoſopher, that Inguires 
2 toſatisfie bis Curioſity , or Enable himſelf to be helptul co 


ſ 

< 

4 
” 


” them. Aad certainly , it ſo much as the known hints , that 
2; may be given by the Experiments already diſpers'd among 


men of ſeveral Profeſſions were known to any one man, 
though otherwayes but of common abilities; ( as my own 
Experience has in ſome meaſure inform'd me) thoſe united 
Beams, which ſcarter'd are ſcarce conſiderable, would afford 
bim light enough to better moſt of the Particular Trades, 


* that are Rerainers to Philoſophy. Aad perhaps, it were 
=Z not amiſſe, if chere were ſome knowing & Experimental 


Perſons appointed by the publick to take an exact ſurvey of 
the Trades in uſe amongſt us, & informe themſelves parti» 
cularly of all the Secrets & Praftices bclonging to them , 
that thus diſcerning the Errors and Deficiencies ot each, they 
may reifie the one,and ſupply the other,partly by the hints 
ftorded by the analogous Experiments of ſome other 
Trades, and partly by their owa notions and Tryals. 

Thas a fey of the more Ingenious French Gardeners have 
of lite uſefully apply'd, to the watering of young and tender 
Plants, that way of filtration, which is us'd by Apothecarics 
with moiſta'd Cotton weeks or Rouls, or elſe with liſts of 
either Linnen or Woollen Cloath, ſo order'd, that oneend 
being iminers'd in the Liquor to beſtrain'd, theother may 
hing over the Brimme, and our of the veſſel fomewhar low- 
er, than the Bottom (or ar leaſt che ſurface) of the Liquor, 
For if this Lower end of the Liſt be placd over the Root 
of any ſeed or tender Plant, it will, by conſtantly & leitucely 
dropping on it, water it mach. more temperately and uni» 
tormly,. 


12 The Goods of Mankind may be muchencreaſed 


formly, than can be done by common watering Pots, And 
ev'n this way of Irrigation may by a cheap and eaſy mecha- 
nical contrivance be very much improv'd. There is another 
Practice among Stone Cutters, that caſt or mold things with 
Plaiſter of Paris, ro obtain finer Powders, thin Searces 
are wont to give them, by ſtirring the Powder well in wa- 
ter,and after it has reſted a little while, powring off the upper 
part of the tronbled Liquor into another clean veſlel; at the 
Bottom of which there will in time ſertle an Impilpable 
Powder. I will not here cell you what uſe I make of thisin 
Chymiſtry, ro obtain much finer Powders chan are uſu l!y 
to be met with of the ſame Denomination. And I (hill 
but intimate to you, that by letting the firſt water land bur 
{o much the longer before you pour oft the upper pait of it, 
till not only the groſler and heavier, but the lefle bae parti- 
cles be ſubſided, yon may get a Powder,yer much more (ub- 
tle, than thoſe Arrtificers,that imploy the former way, with- 
out this Circumſtance, are wont to obtain, This, I ay, it 
{hall ſuffice me to have pointed at , becauſe 'tis more pro- 
per to take notice, that the way of obtaining ſubtle Powders 
by the help of water is uſeful, not onely to che above menti- 
on'd Crattſmen, bur likewiſe ro Glaſlemen,P-»tters, makers 
"of Teleſcopes and Microſcopes, thole that caſt metalls in 
Spaud,and other Tradeſmen too. Belides that I may here- 
after have occalion ro tell you,that *cis of great Ule in Chi- 
n2 for the makers of Porcelliin. 

Bur 'ris not only by acquainting Artificers of different 
Proteffions, with one anothers practices, that the Naturaliſt 
may furtherTrades, but by making Materials imploy'd byone 
ſorcof Crafts-men ſerviceableto another. That Philoſopher, 
who has ſurvey'd a great number of Trades,and compar'd 
them together, may do this with advantage, you will ealily 
rant, when I ſhall have advertis'd you, that without any 
uch aſſiſtance as that of a Philoſopher, in whom _ 
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tint knowledg may concenter,and who has $kill to enlarge 
the Applications of them ,, we may obſerve that ſometimes 


* Trades-men themſelves can make uſe of one anorhers Pro- 


duRions- Of which I ſhall give you a couple of Exam- 
ples, the one turniſh'd me by Lytharge, che other by Aqua 


® fortis- 


The former of theſe , which is but Lead powderd and al- 


27 moſt vitrifyd, by being blown off (or melted into) the Refi- 
2 ners Teſt, as it ſerves the Chymiſt ro make his Sugar of 
! Lead (which it has been obſerv'd to do better , than Mini- 


Z um) and other Saturnine Medicines; ſo it ſerves divers 


| Comb-makers to die Hornes (as we have try'd by the mix- 


ture of Lytharge, Quicklime, and ſharp Vineger. Ir ſerves 


7 alſoſome Painters and others to accelerate the -preparations 


of their far- Oyles,as they call them. And ſoine Varniſhers to 
make their Varniſhes dry quickly, Ir likewiſe ſerves {ome 
Artiſts to make counterteit Gemms, and we have try'd, that 


; by melting it with about a third part of pure white Sand, or 


clcin'd Chryftalls, and then putting in a ſmall quantity of 
Mineral Concret's, according to the colour intended to be 
introduc'd,one may makeSapphyres, Emerauldsgc.colour'd 
like the Naturall ones; though his way makes theſe pro- 
&uRions too ponderons, ſoft, and dimme, and is far inferiour 
to 2nother we may elſewhere have occaſion to diſcloſe. 
Other Mechanicall uſes of Lytharge I omit, ro come 
to the ſecond Inſtance I was mentioning , which is ta- 
ken from Aqua Fortis, For not only Refiners uſe it to 
part Silver trom Gold and Copper (whence the French call 
it Eau de depart)but divers makers of curious wooden works 
vſe it for the diicolouring and ſtaining of their woods, Dyers 
make great uſe of-it about their Colours, and ev'n abour 
Scarlet it ſelf. Other Artificers imploy it to colour Bone or 
Ivory, ſteep'd for a convenient ſpace of time therein, having 
firſt made it of the colour they delice, by diſſolving in ic 
Copper 
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Copper { inſtead ot which I have ſometimes us'd Verd;. 
greaſe) or other Bodys, fic for their preſent turn; 2nd (ome 
roo by dillolving in it the fourth part of ics weight of Sal 
Armoniac, turn it into Aqua Regia, andin that mike a S9. 
lution of Gold, wherewith may be ſtain'd ( as we have try'g 
2ndrtaught ſome Artificers) the Ivory hafts ot Knives, and 
Boxes of the ſame matter, with a fine kind of purple colour, 
which yer will not ſuddenly diſcloſe it ſelf on them. Some 
Book- binders alſo imploy Aſpertions of Aqua Fortis to 
ſtainthe Leather, that makes choſe fine Covers of Books, 
thar,tor their reſemblance to ſpeckla Marble,are wont to be 
call'd Marbled. "Tis alſo imployd (as themſelves have ac- 
knowledg'dto me) by ſome of the Diamond Cutters, to 
free the duſt of Diamonds from Metalline Powders, 2 1 
ſhall hereafter declare. *Tis likewiſe of great (and as they 
imagine of neceſſary? uſe to thoſe that Etch Plates of Cop- 
per or of Braſſe, To which may be added, that we hive 
caul'd C:nes to be ſtain'd into the likenefle almoſt of Tor- 
rois-ſhell by a mixtureof Aqua Fortis,not too well reityd 
(which is unexpedicnt inthis work) and Oyl of Vituoll liy'd 
cn at ſeveral times and places, upon Canes, held over al»; ge 
chafing-dth of Coales, that by the heat the ſtaining L:quor 
may be the better iuckd in by the Canes, which muſt :tier- 
wards bave a Giofle giv'n them, by being ditigently 1ub'd 
with a little fott wax and a dry Cloth, Nor ate theſe all che 
Uſes mace ot Aqua Fortis , as you will find hereafter by 
Inſtances, that | reſerve for other places. But I thought 
fic co mention this Liquor iathis place, rather than any of 
thoſe many taCtitious Bodys I might have taken notice of, 
tor theſe two particular Reaſons, The one, that the uſes, hi: 
therto enumerated of this Mcnſtruum,may terve to confirm 
what I told you jn the ſecond Efſay, ot the great Utility 
of Menſtruums. And the other, That though Aqua Fortis 
be a Liquor of exceeding common uſe, and wont to _ 
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filld by men of ſeveral Profeſſions, as Chymiſts, Refiners, 
Goldſmith's &c. Yet they have had bitherco ſo little cu- 
® ;jofity to enquire intothe Nature of ir,or vary the wayes of 
S makiog it, that not onely the wayes, that a skilful Naturaliſt 
might dire& for improveing it, have not been taken notice 
2 of,but no ſmall overſights may be obſerv'd to be generally 
2 od Cayly made about it. And an ingeniousGentleman of my 
23 acquaiarance, by making ſome Tryals to improve ir, has bin 
2 (ofar ſacceilefull in his attempts, that he makes it by great 
2 odds bettcr, than that which the Refiners are wont to ime 
> ploy,or (as farre as my Tryals haveintormd me) than any I 
® have us'd; and affords it tor not much above half the price , 
Z that is commonly giv'n for it. Nor have his Experiments 
2 this way alone promoted the Refiners Trade, but have alſo 
diſclos'd to him a way of cleerly recovering moſt of his 
Aqua Forcis, atter he has us'd it inthe ſeparation of Metals, 
not only in its former ſtrength, but ſomewhat encreas'd in 
Virtue 5 which you will the more eaſily think poſſible, it I 
tell you, that Aqua Fortis may be made andreceiv'd inother 
Veſſels, thin thoſe that are uſual. As alſo, that withone 
dreaming of this Chymiſts way, have reobtain'd that Men- 
ſtruum exceeding ſtrong, after haveing imployd it upon cer- 
tain Mineralls (tor from others I know not whether ic may 
be ſo ;egaind,) And laſtly, that there are ſome Bodies , 
befides Glals and Earth, that are not brittle like theſe, and 
zetſerve for the ſecond Deſtillation of Aqua Fortis, though 
made very ſtrong at the fi: ſt- 
= And fiaceIT am mentioning of this Liquor , T ſhall inti- 
{ mite (and onely intimate here)that,by adding to Salt- Peter 
2 ſtead of the uſu] Additament of three times its weight of 
Brick, or Clay,or the like,3bout an 8th or 10th part only of 
ts weight of another ſubſtance, we hive, ev'n in ordinary 
Sand Furnaces, obtain'd, though (lowly, a Nitrous Spirit, 
or Aqua Fortis much Rconger at tas firſt deſtillation , than 
C that 
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that which is wont to be ſold by our Refiners, for double or 
reRify'd Aqua Fortis. 

You, Pyrophilus, and divers other Yirtwoſs, have much 
more opportnaity to make an inſpeRion into particular 
Trades, thin my other Studyes and Occafions will allow 
me, and yet I have bin more than once able to ſuggeſt to 
eminent Artificers ſuch things, concerning their own Pro» 
feſſion , as they try'd and thank'd me for. And therefore 
I have oiten wiſh'd, that ſome ingenious Friends to Experi. 
mental Philoſophy would take the paines to enquire into 
the Myſteries, and other praQtices of Trades, and give us an 
account, ſome of one Trade,and ſome of another, though the 
more are handled by the ſame Perſon 'twill be ceteris pari- 
bus the better, not only delivering Hiſtorically what is 
praRis'd,bur alſo adding their own RefleRions,and any other 
thing they think fic to propoſe, towards the melioration of 
the Profeſſions they write of. 

Aad togive you, for a ſpecimen of this (not perhaps the 
beſt chat 1 could, but)ſuch an one,as will be ſurenot to make 
you deſpair of out-doing it, I will adde at the cloſe of this 
ESSAY, whatcame into my mind, and coſt me about an 
houre to ſet down about the Trade of thoſe that ſel] Var- 
niſhed wares: 

Some 1talian Writers (who indeed are to be commended 
for it) have given us accounts of ſome particular Proteſſions, 
as beſide others, that I have heard of, but could not pro- 
cure, Antonio Neri has written Dell" Arte Yitraria, and Ben- 
venuto Cellini of Sculpture & the Statuaries Art,and of ſome 
other Profeflions, worthy, wich the Arc of Glaſſe-makiog, 
to be made Eogliſh. 

And indeed, I would willingly invite both you and other 
Virtuoſi of our own Countrey, as well as of others , not to 
diſdain to contribute their Obſervations to the Hiſtory ot 
Traces: Andif you pitch upon any,you may command my 
thoughts 
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thoughts of the merhod wherein an account of it may be the 
moſt conveniently giv'n. For I look upon a good Hiſtory 
of Trades , as one of the beſt means to give Experimentall 
Learning both growth and fertility,and like to prove toNas 
tural Philoſophy,what arich Compoſt is to Trees, which it 
mightily helpes, both to grow faire and ſtrong, and to bear 


much fruir. 


And this I was ſo perſuaded of, that I once deſign'd, if 


' the Publique Calamities of my Country had not hinder's, 


to bind ſeveral ingenious Lads Prentices to ſeveral Trades, 
that I might the better by their meanes, both have ſuch 
Obſervations made,as I ſhould dire, and receive the better 
Hiſtoricall accounts of their Profeſſions, when they ſhould be 
Maſters of them, 


IIT. But 'tis not only by making the PraQtices and Pro- 
duRions of ſome Trades ſerviceable to others that the Ex- 
perimental Philoſopher may be a BenefaRor to thoſe Pro- 
feſſions. For he may do it by the third of the formerly 
mention'd way's (which in ſome caſes is coincident with the 
ſecond) Namely,firſt by ſurveying the Rules and Obſerva- 
tions already receiv'd , and the Practices already in uſe of 
each particular Trade, he would improve,and then by taking 
notice of two things concerning it, viz. the Deficiencies 
and Inconveniencies that blemiſh ir, and che Optatives that 


* may be madeadout it; that he may alſo in the Jaſt place pro- 


poſe Rational(it not certain) Methods or Expedients to ſup- 
ply or remedy the firſt ; and either accompliſh the ſecond, 
or make Approximations to it,zs far as tis feaſeable, or as 
his skill reaches. 

By Deficiencies and Inconveniencies, I do not here mean 
thoſe things, which are wanting to the abſolute perfeRion, 
which a Philoſopher might with to find in the Trade he 


conſiders ; (for theſe belong to the Opratives) but thoſe, 
C 2 | which 
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which are wont to be complained of, and not irremediahle: 
or that are wanting to a more eaſily obtainable degree 
of Perteftion. I ſhall not pretend to enumerate thele in 
particular Trades, but only obſerve in general, that the 
chieteſt of them ſeem to be ſuch as theſe. 

Firſt,that the Artificer may betoo much confin'd to cer. 
tzin Materialls , ſome of which may be ſcarce, or dear, or 
ill condition'd, in compariſon of others, that the Naturalif 
might propole, As I remember,that being in a place whete 
we could not procure good Vitriol to make Aqua Fortis 
with, after the manner of our Engliſh Refiners , by a ſubſti- 
rution of burnt Allom for Vitriol, but in a farre lefle propor- 
tion, we made Solvents for Silver, as good as theirs, it not 
much better. 

And eſpecially in ſuch c2ſes as theſe *cis that the Nature 
liſt may be very much afſiſtagt co Trades- men, For there 
are many things which he, who is acquainted with variety 
of Bodies, and the accounts on which rhey work on one ano- 
ther, will either quickly diſcern to be performable by other 
Materials, than thoſe that Trades-men confine themſelves 
to, or probably gheſſed ro be performable by other Agents 
more in the Trades-mens power, and by making Tryals of 
his ConjeRures, 'tis like he will within a few Tryals ciſco- 
ver what he ſeeks. I know an ingenious Perſon, that upon 
the general complaint made by Tangers, of the ſcarcity and 
dearneſs of the Birk of Oak, founda way to prepare Le:- 
ther without that or any other Bark, as well , if not much 
better, than 'tis wont to be done the ordinary way, at leaſt 
as far as I, and divers other more $kiltul chan T, could gheſi: 
by ſome variety of it, which be thow'd me. And this varie- 

ry of Materialls, which may be ſuggelted by the Naturaliſt, 
is therefore the more conſiderable, becauſe that though 
che ſuggeſted Materialls be deerer,than chat in common ule, 
yet it m3y be ſo much better condition'd in other regards, 
as 
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25 to be preferable toit. And though Diamond Duſt be 
yery many times deerer, than the Powder of Emry, yet I 
ſometimes cauſe work to be done for me ia 2 Shop, where ro 
cut ſome Gemms, and ev'a Loadſtones themſelves, the 
Crafts*men I made uſe of di4 by my encouragement im- 
ploy the pretious Powder of Diamonds , inſtead of that of 
Emry, becauſe the former makes ſo great a diſpatch, and ob- 
liges them ſo much the ſeldomer, ro change their Tools 
they apply it with, as makes an advantagious amends for the 
deerneſs, And (o , though common Spelter-ſoder be 


* much cheaper, than that which is made with Silver inſtead 


of Spelter, yet 1n divers caſes, this laſt is preferable even by 
Artificers themſelves.. For tryall intorms us,that this will 
run with ſo moderate a heat, 2s often needs not endanger 
the melting of thin and delicate Peeces of work, that are to 
be ſoder'd; and if this Silver {oder be ſo well made, as ſome 
Ican ſhew , you may with it Soder ev'n upon Soder it ſelf 
m:de the ordinary way, with Braſſe :nd Spelter , and ſo 
f]l up thoſe little hoales or] Cranys tht may have bin left 
or made in the firſt Sodering, and are not ſately to be mend- 

ed, but by a Soder more eaſily tuſible,than the firſt, 
Secondly , that the Tradeſ-man may be confin'd to 
certain way's of working, when perhaps it would be much 
more adv2ntagious to him, it he had others propos'd him by 
the Experimental Philoſopher, who may perhaps diſcerne, 
that what is Mechanically done by the Artificer, may be 
better done Phyſically , and on the contrary. Whereas 
Goldſmiths, f11 dire&ed probably by ſome Chy miſt, by 
boyling Silver Spurrs, Hilts, &c. of curious Workman- 
ſhip in $lr, Allome, and Argol, give ir that whitenefle and 
cleannefſe, which it would iczrcely be tecurely brought to 
by bruſhing, or Pumice-ſtone, or Putty. And the like 
Cleanneſs, Experience has inform'd us, that old ſullyed pie- 
ces of go0d Gold may be _—_ toina trice, by the = 
2 of. 
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of warm Aqua Fortis, And as there are divers other things 
(ſome of which you will find mentioned in a folloyi 
ESSAY) that, though wont to be done Mechanically, 
may be done better by Phyſical means; ſo of thoſe things, 
that ought to be done Mechanically, maoy things that are 
wont to be done by the labour of the Hand, may with f:r 
more eaſe and Expedition(rhe quantity conſidered be per« 
formed by Engines; by which, if they beskiltully deviſed, 
our Obſervations make us bold to think , That many more 
of thoſe, that are wont to require a laborious or skiltul] Ap- 
plication of the hands, may beeftected , than either Shop- 
men or Book: men ſeem to have imagined. For not to men- 
tion thoſe ſeverall Inſtruments on which 1 have ex tempore 
played divers Tunes, that I had never learned, when we ſee 
that Timber is ſawd by Wind-mills and Files cut by flight 
Inſtruments; and even Silk- ſtockings woven by an En- 
gine, beſides divers other Artificial Inventions let not 
nam'd, becauſe they cannot intelligibly be ſo in few words, 
we may be tempted ro ask, what handy work i is, that Me» 
chanicall' contrivances may not enable men to pertorme by 
Engines. 

Thirdly, there may be deficiencies alſo in this, That 
what the Artificer undertakes, is either long in doing (as in 
the ordinary way of Tanning; Brickmaking , ſeaſoning 
W ood ec.) or takes up more paines, or requires a grezter 
Apparatus of Inſtruments, or elſe is ſome other way more 
chargeable,or troubleſome, or laborious to be effected, thin 
it needs be, And theſe kinds of Deficiencies may in very 
many caſes be (upplyd by the Experimental Philoſopher. 
As I know an Inquiſitive Perſon, that has, upon a ſolemne 
Tryall, tanned as well as the Maſters of the Profeſſion, in 
far leſſe time, (and if I much forget nor, in leſle by above 
half) than they; ſo in ſome places they have a quick way 


of ſeaſoniog ſome kinds of Wood , for the ule of aa of 
ot 
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her, by baking it in Ovens, (which way I have alſo known 
uſed here in England to ſeaſon ſome ſorts of Wood for 
other uſes in a tew Howres) ſo whereas our Grinders of 


= Dioptricall Glaſſes have hicherco beleived, that they muſt 


* make uſe of Venice Glaſs,which is very deer and oftentimes 
| yery ſcarce to be come by, ſome Yirtuoſs, conſidering, that 


the great cleerneſle of an Object Glaſs is rather an Iaconve. 
nience, than a very deſirable Qualification, have newly 
taught ſome of the Artificers to imploy that courſer and 
cheaper ſort of Glaſſe, they call Green-Glaſſe, which is 
made here in England, inſtead of the other, which now be» 


' gins to be thought by the skilful (with whom my Obſerva- 
> tions diſagree not) to be inferior toit. And ſeveral Dyers 
| imploy our Woad, which is not far ferched and much chea. 


per, inſtead of the Eſtern Indigo for Dying of ſome, (if not 


1 all) ſorts of Blews, and thoſe other colours, which that 


| Grand TinRure prepares the Cloath to receive. , 
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Fourthly, another ſort of Deficiencies or Inconveniencies 
may be the want of Durableneſle, either, as to the very be- 
ing of the thing produc'd by the Artificer , or , as tothe 
Beauty or the goodnefſle of it. 

Of the former ſort may be (not to mention the Decay 
2nd ſowring of Cyder, Perry, &c.) the Cracking of Glaſle 
of its own accord, and particularly that, which is complained 
of by divers, who deale in Teleſcopes, That the Obje& 
Glaſſes, which are wont ro be made, as I was ſaying, of fine 
Venice Glaſle, will ſometimes, (eſpecially in the Wiater ) 
flaw of themſelves, and ſo grow uſeleſs, to prevent which, 
ſome, that are very curious, carry them in their pockets. 

Of the latter ſort, is the tading of the Bowdie and of Wa: 
ter Golours in Limning, and the Ruſt of ſhining Arms, and 
other poliſhed Sreel, Divers of theſe Inconveniencies alſo 
the Naturaliſt may obviate or remedy; As ſome of the Vir- 
tuoſt above mentioned, by teaching the Glais-Grinders - 
make 


22 The Goods of Mankind may be much encreaſed 


make the Objet Glafles of their Teleſ@pes of Green- XX 
Glaſſe, have taughtthem a way to make them durable in ® * 
ſpight of the viciſſitudes of weather. And | have had 7 * 
pieces of Artificiall Chryſtail, whereof ſome, though in no © | 
longtime, crackd in ſo many places, that they changed their 27 P! 


tranſparency for whiteneſle z yet another, though much lar= 7 


ger, Cid, as I conjectured it would, hold ſound during ſome © tl 
Winters, nor was ever broken, but by Accident: and I re- tl 
member,l told the Arcificer in whoſe Fornace,the Chryſtal, t 


that laſted not, had bin made, that I cook,as 1 do ſtill, the :e2- 
ſon of the difference to be, that the durible Chryſtal had bur 
a due, and the other an over great proportion of fixt S.lr, 
The reaſons of which conjecture I ſhill have occihion ty 
eve you in another place. 

And 2s to the Scarlet Dye ( whereof 7 lately mace men. 
tion) that it may be much adyanc'd, as to point of fixtneſle 2 * 
and laſtingneſſe,beyond the common Buwdye, I was periua- 
ced by an honeſt merchant of Amſterdam, who h:dgota © 
great Eſtate by colouring ot Cloth, and was particularly cy» 7 
rious about the Scarlet dye. For he preſented me wtha 
piece of Scarlet ( of which he ſaid he could make enough at p: 
a reaſonablerate, wherein he almoſt cety'd me to finde. © 
ther any part undy'd, or to ſtain it with Viniger , Lixiviuim 
and otter Liquors, that henam'd, and indeed by cuttingitz? © 
tound, that though it were a thick peece of Cloth, the mid. 
dle of it was not (as is uſuall in Scailets) white or pale, but 
it was dy'd quite thorough; and though of Scarlet 7 (hill * 
elſewhere have occaſion to ſpeak farther, yet 7 therather 
mention it in this placez becauſe ic «ffords me a notable 
inſtance , that Trades may be conſiderably improv'd by 
thoſe, that do not proteſle them. For the moſt famous 
Cornelius Drebel, who was the Inventor of the true Scar- 
let dye, wasa Mechanicien, and a Chymiſt, not a Dyer; and 
a5 an ingenious man , that marry'd his Daughter, related to 
F me, 
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me, was ſo fir from having bin vers'd in that Profeſſion, 


= when ſome Merchants put him upon the Advancement of 


acertain way ot dying a finered, or rather Crimſon, that 


{ had bin a while before caſu2lly lighted on in Holland, and 


prov'd very gaintul to the Finders, that he did not know ſo 


{ much as the common way of Dying the ordinary Reds, 


though the Merchants having once taught him thar , by 
the help of a ſagacious Conjefure (to be told you in one of 
the following Eſſays) he ſoon invented the true $karlet dye, 
which has ſince bin ſo much eſteemed. : 

It now remaines, that I mention in a few words the Ope 
titives, that may be propos'd by the Naturaliſt about the 
particular Traces he would improve. By which name of 
Optatives, I mean all thoſe Perfections, that being delirable, 
ze rather very difficulc,than abſolutely impoſſible, to be ob- 
tain'd, Of which Opratives, there may ſometimes belong 
ſeveral to one Craft or Profeſſion. 

Ot this ſort in the Black-ſmiths Profeſſion may be the 
making Iron to be tuftble, with a gentle hear (as the lame 
ofa Candle) and yet hard enough for many ordinary uſes. 
In the Glaſle-mens Trade, and the Looking- Glafſe-ma- 
kers , may be the making of Glaſle malleable or flexible, 
lathe Clock m3kers Trade, the making the newly devis'd 
Pendulum Clocks , uſeful in Coaches, Boates, Ships , 
2nd in other caſes where they are pur into irregular mott- 
0ns. 

lathe Brafter and Copper-ſmyths Trade, the makeing 
of malleable ſoder, In the Shipwrights Art, the making 
of Boats and other Veſlels to go under water. In the Diver's 
Proteſfion ſcme ſmall and manageable Inſtruments to pro- 
cure conſtantly,at the botrome ot the Sea, freſh airenot on» 
ly for Reſpiration, as long as one pleaſes , but allo for the 
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In the Say-Maſters Trade, the quick melting down of 
Oares & cupelling of them, or at leaſt of Metalls, in a trice 
without Bellowes or Furnace, 

ln the Carvers & Joyners Trade, the way of giving a 
ſhipe to wood in Malds, as we doto Plaiſter of Paris and 
burat Alabaſter, 


I know, Pyrophilus , that ſuch Optatives may be thought 
bur a civill name for Chymerical ProjeQRts; but I (hill 
hereafter more fully declare ro you , why I think it not al- 
together unuſeful, that ſuch Oprtatives ſhould be propos's, 
provided,as I hinted above, that they be very difficult, & 
not impoſſible: Thar is, that they be ſuch, as are not repag- 
n3nt to the nature of the things, nor the general Principles 
of Reaſon and Philoſophie, and ſeem no otherwiſe to be 
Chymically or Mechanically impoſſible , than becaaſe 
we want Tooles or other Inſtruments and wayes to perform 
ſome things neceflary to the compaſſing of the propos'd 
End,or to remove ſome difficulties,cr remedy ſome Incon- 
vegiences, that are incident to'us in the Proſecution of ſuch 
difhicult deſigns, : 


And let me here tell you, Pyrophilis, that this Ad- 
vantage may be deriv'd from the deviſeing of ſuch Opta- 
tives to boldand {agacious Men, that if rhey deſpair of at- 
r2ining to the Perfection they are invited to aime at, they 
may at leaſt endeavour to reach ſome Approximation 
to it: Thus unſuſpeRed Eyewirneſles have inform'd us, 
that in ſome Countries , they are wont to ſhoe Horſes 
without the help of a forge, bringing their Iron to ſuch 
a temper, that, having a company ot Shoes ready made,they 
can ealily hammer them cold, ſoas to fit them to the (12e 
of any Horſes foot, which the hear of the Climate, where 
this is us'd, makes the greater Conveniency: Nor do : 
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much doubt, bur that by various Tempers, Iron may be 
made very ſoft and afterward harden'd ; and the rather, be- 
cauſe,'as I elſewhere tell you, we have, without Antimony 
or Sulphur, melted it in a Crucible, (o as to pour it out 
like Lead, and yet afterwards it grew harder, than it was at 
frſt, So thar, flexible Looking Glaſſes may be made with 
the help of ſelenitzs, you will clicwhere be ſhewn: As alſo 
to feliate with eaſe all kinds of hollow Glzſſes, and ſo turn 
them into ſpecula. That malleable ſoder may be made, 
though we have not yet perform'dit , we do not much de- 
ſpair, and by good Silver Socer ſome Approximatian to 


: | it has bin already made. 


Submarine Navigation, at leaſt for 2 ſhort ſpace, has bin 


: ſucceſletully atrempted by tne excellent Cornelius Drebel!, 


2s Merſennes aſlures us , and zs I have bin inform'd, both 


*Z by Drebels ſon-in»+Law , and by other judicious Perſons, 


that have had the account of the Tryals from the very 


7 men, that went in the Veſſel under water for a good while 


together; who affirm'd, that though there were many in the 
Boat, yet they breath'd very treelv , and complain'd not of 
any inconvenience for want of freſh aire, And here alſo 
give me leave to take notice, that this Inventive Drebell 
was no profeſs'd ſhipwright , nor ſo much as bred a Sea- 
man. 

As for the Oprtative propos'd for the Divers, I know 
one of th:m , who by a ſlight Inſtrument thar is all under 
water, and has not as others, any Chimney open to the aire 
above the ſurface of the water , has din able co ſtay divers 
houres at the bottome of the Sea, and remove his Reſpi- 
ratory Engine (if I may ſo call it) with hims and Merſen- 
»s aſſures us that a much berter way, and in my opinion 
an admirable one, (if the thipg be certain) was found out 
and praQtis'd in his Country, by one Bariews who was 


' able to ſtay ſix boures under water, by the help of an al- 
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moſt incredibly ſcant proportion of air,and ev'n to preſerye, 
at the botrome of the Sea, the flame of a Lamp or Can. 
dle, in a Veſſel not much bigger, than an ordinary Lag- 
thorne. 

As to the Oprative propos'd in the Say-maſters Trade, 
I ſhall in the next Eflay teach you a way of Cupelling in 
ſmall Quantities, without a Furnace, or Coales, or ordinary 
Cupell, or other Veſlell. .. : 

And I remember, that by way of Approximation, 1 
made a certain Powder, with which, without a Furnace , 1 
have in a trice melted Lead- Oare (which very often holds 
Silver) into Metall, and perhaps conſum'd ſome of the baſer 
Metall roo, 

And laſtly, as for the making of Embo#$'d+ works ©: 
Wood in Molzs, 7 am credibly intorm'd by a Learned man, 
that it was atually pertorm'd lately ar the Hague , by the 
Secretary of a forreign Embaſſador, but of the way 7 
could not procure the leaſt Hint, though ſuppoliag thz 
truth of the Relation, 7 ſuſpe& it was done either by jvme 
Menſtruum, that much ſoften'd the Wood, which may at- 
terwards be eaſily harden'd again, by which way Tortoiſc- 
ſhell may be molCced; or elſe, by reducing the Wood into 
Powder, and atterwards uniteing th? parts into one Body 
with ſome very binding and thin kind of Glue , whole 
fuperflaous parts may fcerwards be preſſed our, AnJ I 
remember, | began ( but was accidentally hinder'd to p:o- 
ceed,) a Tryall to mike an Approximation to this, by the 
help of a rare Glue, of which [ had the hint, without beiog 
much beholding to him forit , from the practiſe of an In- 
genious Tradeſman, which as I now prepare it, is made 
by ſoaking the fineſt ' Ichthyo-Colla (ze, Izeng- Giafle) 
for 24, or at leaſt for 12 howres in Spirit of Wiae (or even 
common Brandy; tor the Menitruum need not be very 
e00d, unlefle for ſome particular uſes,) When by this Iatu- 
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by the Naturalit's Infizht into Trades: 27 
fion, the Liquor has open'd and ſoften'd the Body ( which 


Z mill much (well) both che Ingredients are very gently to 
= be boyld together ( and kept ſtirring that the Ichthyo- 


Colla burn nor, till all be reduc'd to a Liquor, ſave perhaps 


k | ſome ſtrings, that are not perchance very diſſoluble ) when 


tis boyld enough, a drop, ſufferd to cool, will! ſoon turn to 
avery firm Gelly, and whilſt cis hot it ſhould be ſtrained 
thorough a piece of clean Linnen into a Glaſſe or other 


; Veſlel, chat may be kept well ſtopt; a gentle heat ſuffices 
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to melt this glue into a tranſparent Liquor with little or 
no Colour, and yet this fine thin Glue holds ſo ſtrongly, 
2nd binds ſo very faſt, that having ſometimes taken two 
ordinary ſquare Trenchers ( for the round ones are wont 
to be roo thick) and layd the one a pretty way over the 
other, a little of this Liquor put between them, and ſufter'd 
to dry of it (elf, united the Trenchers ſo faſt , that when 
force was imployed to break them , it did it elſe where,not 
where they we:e joynd togethew? So that it ſeems, the 
Gluten, that taſten'd the Trenchers together, was ſtronger, 
than that, which joynd the parts of the ſame Trencher to 
one another, The other uſes of this Gelly ( which by rea- 
ſon of the Spirit of Wine, will not eaſily corrupt like other 
Gellys) b:l-ng not to this place, Oaly I (hill ade to our 
preſent purpoſe, that having taken ſome common Saw- 
cuſt, and after having imbib'd it with melted glue, ſtrained 
out fi'ghtly what was ſupe: luous, through a piece of linnen, 
and ſhiped the reſt with my hand into a Ball, this negligent 
Trizl (wh'ch was only mace to ſee whether a more accurate 
might be hopetull} made the Ball, after it had beea leaſurely 
dryed, fo hard, that being thrown ſeveral times againſt the 
floor,it reboundel up without breaking; but as I was ſaying, 
an Accident hindered me from proſecuting the Experiment, 
which theretore I recommend to you, 
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I will not now ſtay to tell you, Pyrophilus, how it may 
Miſt you toward the making ſuch Approximations, as we 
. have bin [peaking of a little above. To take each of the 
difficulties, you would (urmount into the ſeveral parts it 
may be conceived to conſiſt of, and make an Enumers- 
tion of the poſſible wayes of maſtering each of thele, accor- 
ding to ſome Methods, that might be propoſed; becauſe to 
diſcourſe of this ſubje&t would take up too much of the 
time allotted to the fo!lowing Eſſays , and therefore I ſhill 
conclude this by obſerving to you, that as you are, I hope, 
ſatisfyed , that Experimental Philoſophy may not only it 
ſelf be advanced by an InſpeRion into Trades, but may ad- 
vance them too; ſo the happy Influence it may have on 
them is none of the leaſt wayes, by which the Naturaliſt 
may make it uſeful ro promote the Empire of Man, For 
that the due Management of divers Trades is manifeſtly 
of concern to the Publick , may appear by thoſe many of 
our Engliſh Statute Laws yet in force, for the regulating of 
the Trades of Tanners, Brick- burgers, and divers other Me- 
chanical Pcofeffions,in which the Lawgivers bave not ſcorn'd 
to deſcend to ſet down very particular Rules and Inftru- 
Ctions. | 
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Of Doeing by Phyſical Knowledg what is wont 
co require Manual Skill, 


OR 
That the Kowleag of peculiar Qualities, or Uſes of Phyſica! 
things, may enable a Man to perform thoſe things Phyſical- 
ly, that ſeem torequire Tools and Dexterity of Hand, proper 
to Artificers. 


T's Particulars to be mention'd in this 85 Eflay,mighc 


have been rang'd partly under the preceding Di- 
ſcourſe, and partly under the XI* Effay, (wbich will 

be the laſt of this Treatiſe, )whoſe Titles are comprehenſive 
enough co take in the Inſtances that make up this preſent 
Diſcourſe; which yet I have rather choſe to deliver apart, 
not onely becauſe they ſeem ſomewhat differing from the 
Examples alledg'd in the two mention'd Eſſays, but chiefly 
becauſe the Uties that may be made of ſuch Inſtances, may 
make them deſerve a diſtin and peculiar mentiofn, For tis 
both a notable Argumeat of the Induſtry of Mankind , and 
may prove a great encouragement to it, that the Help of 
Philoſophie may ſupply the office of Manual Dexterity, 
Strengeh,, or Art, and a knowing Head may do what is 
thought not performable, but by a skiltul Hand, or an Arm 
aſilted by ſome Inſtrameat or Engine. And of theſe Inſtzn- 
ces (which may be juſtly look'd upon as {o many Trophies 
of Humane Knowledg, and ſo many Incitements to Humane 
Induſtry) it will be needles ro make any Diviſion, and there- 
toreI (hill barely ſet them down as they come into my mind, 
no other Order being neceſſary for Particulars that are 
A 2 brought 
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brought bat as Proofs, and have not a dependency ypog 
one another, _ 

The Aﬀertion, that makes the Title of this Diſcourſe, 
the King of Spain finds true ſo much to his Advantage, thar, 
if I miſtake nor, it amounted for a good while to divers mil. 
lions yearly, For whereas formerly inthe Silver: Mines of 
Potozi in Pery, (accounted the richeſt in the World) it was 
wont to bea very tedious , laborious, and conſequently 
chargeable work, to ſever the Silver- particles of the Oar 
from the ignobler parts of it, by many ſlow and coſtly,both 
Manual and Metallurgical Fuſtons, and other wayes of Se- 
greg3tion, much of that labour is now ſav'd by Pero Fernan- 
des de Yaleſco, who, as Acoſta informs us, firſt made ule at 
Potoz4 of the property of Quick»filver to Amalgamate with 
the nobler Metals. For now, by accurately grinding the 
powder'd and ſearc'd Oar with Quick fi1ver(ſtrain's through 
a Cloath,) and Salt, and decoding them for five or fix dajes, 
in Pots and Furnaces fitted for the purpote, the greedy 
Mercury licks up the Silver and Gold {which it ſometimes 
meets with) without medling with che ignobler parts of the 
Oarzznd being earicht with as much of them as it can imbibe, 
2nd diligently waſh'd trom the adhering /ordes, the Amil- 
gam is, by Diſtillation with a ſtrong Fire, tteed from the 
Mercury; which coming over reviv'd into the Receiver, 
leaves behind ir the fixt Metals, (viz, Gold, and 5iiver,) 
which may be afterwards (it need be) ealily reduc'd into Bo- 
dies, and pzrted by the common way. And by a not unlike 
way ſome of our Gold- Smiths and Refiners are wont (as 
themſelves inform me)to reg ain our of the Duſt 2nd Sweep- 
in2s of their Shops, the Filings and other ſmi3ll particles of 
Gold and Silver, which tall co the ground in their Operatis 
— ig proceſs of time may amount to a conſiderable 
yalue. 


To mike an Head, exaftly repreſentiog the Size, Shape, 
| | and 
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and Lineaments of the face of any living man, ſeems to re» 
quire an exquiſite $kill in the Scacuarie's Art; and yer at 

my defire, and in my preſence, that was lately perform'd by 

a Tradeſman, atter the following manner. The party, whoſe 

Face was to be caſt off, was Jaid flat upon his back, baving 

round about the Edges of his Forehead, his Cheeks, and hus 

Chio, ſomething plac'd to hinder the 1iquid Plaiſter trom 

running over on his Hair: chen into each of his Noſtrils was 

put a hollow piece of ſtift Paper, of about aquarter of a Foot 

long, and of the figure of a Sugar-loaf, and open at both 

ends, that the Aﬀuſion of the Plaiſter might not hinder him 

to take Breath, And of theſe Pipes, (which were carefully 

oy1'd over,) the acuminated Extremes reſted upon his No- 

ſtrils, and the other were ſupported by one of the Aſſit:at's 

hands, Then his face being lightly oy1'd over, to hinder the 

Plaiſter from ſticking to ir, with oyl- Olive, and his Eyes 

being (hut, Alabaſter newly calcin'd in a Copper- Kettle, 

tilljt was as white as betore; was temper'd up with fair wa- 
ter to the conliſtence of Batter, and by Spoonfuls nimbly 
put all over his Face, till the matter lay every where neer an 
Inch thick. Almoſt as ſoon as it was ail laid 0n, it began to 
grow ſenſibly hot, and in about a quarter of an hour hard- 
nedintoa kind of Lipideous Concretion, which being gent- 
ly and ealily raken off, ſh:w'd us in its Concave Surtace the 
exit Impreſſions made there by the parts of the Vace, and 
even by the ſingle hairs of the Eye- brows. In this Mould 
they caſt a Head of good Clay, (by working it in,) and on 
that Head they open the Eyes, which in the Prototype and 
Mould were ſhut, and (if need be) heighten the Forehead, 
and make what other amendments they think fic; and anvint» 
ing this new face wich Oyl, they after the former manner 
makea ſecond Moald (of two parts, contiguous all along the 
ridg of the Nole) with calcin'd Alabaſter, and in this ſecond 
Mould (lightly oyl'd oa the ia fide) they caſt with the ym 
(cr 
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Martter the fore part of an Head, more like the OriginaP 
than ever I ſaw made by the moſt skilfal Statuary, and yer 
with ſomuch eaſe, that the very firſt Tryal I made my {elf 
to caſt a Face thus, ſucceeded, 

To take the Impreſſion of a Leaf, or other flattiſh part of 
a Plant, ir may ſeem requiſite that a man be a good Painter: 
and yet 1 tound, that the thing may be pertorm'd, onely by 
holding a whole Leat (or Sprig of Roſemary, &c.) in the 
Smoak of a piece of common Gum Sandarack, Rozin,Cim- 
phire,or ſome ſuch Body that emics a copious and tuliginous 
Steam, (for which purpoſe I have made uſe of a common 
Link, when that was moſt at hand:) for the Leaf being 
well black'd by theſe Fumes, an4plac'd betwixt the Leats 
of 3 Sheet of white Paper, if you carefully preſs the Paper 
upon the Leat with the Haft of a Knite, or ſomeother 
{mooth thing , you may thereby print on the Paper ina 
tew moments the exact Size and Figure (but not Colour) 
of both fides (bur eſpecially the back-fide) of the Leaf, 
with the very Ramifications of the Fibres that are diſ- 
ſeminated through it. And this may be perform'd, though 
not fo lively, by blacking che Plagt , whoſe piture is 
required, with the fumes of a Candle or Taper, (eſpecially 
if it be of Wax) inſtead of thoſe of the aforemention'd Relſt- 
nous Concreres, and afterwards proceeding as in the former 
Experiment: which ſometimes may be of good ule to you, 
when you turn Botaniſt, and in your Travels meet with 
Plants whole pifures you think worth having, bur have nor 
time or Conventency to Draw them. 

Another Inſtance, of the ſame import with the foregoing 
ones, may be zfforded us by the Art of Etching , whereby 
Copper and Silver-plates may be enrich'd with Figures, 
which may ſeem to have been made by the Tool of ſome ex- 
cellent Graver; and yer thoſe Engravings do not require the 
preſumed Manual skill, and are made without ſuch Tools, 
by having a peeu/iar ſort of Vainith (tor on the goodnels of 
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that, depends much of the ſucceſs of the Operation) on the 
Plates, and drawing on it the Figures to be engrav'd, For 
al thoſe Lines, where the Plate is treed from the Varniſh, 
by skilfully remper'd .1qua forts (from whoſe Corrolive 
violencethe remaining Varailh ſecures the reſt of che Plate) 
may be ſo curiouſly wrought on by thoſe few Artiſts that 
zreskilful in ir, that I have very (ſeldom (een lovelier Cuts 
made by the help of the beſt temper'd and beſt handled Gra- 
vers, than I have ſeen made on Plates Erch'd, ſome by a 
French, and others by an Engliſh, Artificer, 

But the knowledg of the Phyſical properties of things 
may ſometimes enable a man to perform, not onely things 
to which Mechanical Tools and Manual Dexterity ſeem to 
be neceſſary, but ſome things allo whereto even Mathema- 
tical Inſtruments, and $kill in Mathematicks are thought re- 
quiſitez ot which I ſhall at preſent propole a Couple of In- 
ſtances. 

In the elſewhere mention'd French Abridgment of Gali- 


leo's Italian Book, I find a paſſage very pertinent to our Yoxwe!les 7:n- 


preſent Dciign, which agreeing very well with our Obſer- /* 
vation of that kind, we ſhall propoſe it a little more clearly ' 


as follows. 

Suppoſe in a high Church (the Book exemplifics Noſtre 
dame) the great Candleſtick that hangs trom the top of the 
Church being made to (wing, a Philoſopher that has ob» 
ſerv'd that the Vibrations of a Penduium , though the 
Aches it deicribes be unequal, are in the lenſe tormerly de» 
clai'd equitemporaneous z and that, when the Strings, at 
which {uch Peadulums hang, are very unequal, their Lengths 
will have the ſame proportion. as is between the Squares of 
the Numbers of their fingle Vibrations pertorm'd in the 
ſame time: Suppoſe, I ſay, that ſuch a Perſon have a Pen- 
dulum with him, whoſe String (which may be of any length, 
{0 it be determinate) is, tor Example, a Yard long, it will 
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notbe difficult for him,without any Quadrant or Geometri- 
calToſtrumenr, to find out the length of the String that ſup- 
ports the Candleſtick, and conſequently the height of the 
Church. For the Candleſtick and the ſhort Pendulum be. 
ing made to ſwing, beginning both art the ſame time, let ug 
ſuppoſe, that when the Candleſtick has made nine Vibrati- 
ons, the Pendulum of a Yardlong has made 54, the Squares 
of theſe two Numbers will be 8t and 2916; and becauſe, ax 
we lately ſaid, the length of the Pendulums will have the 
ſame proportion with the Squares of the Number of their 
Vibrations, dividing 2916 by 81, the produR will be 36; 
which ſhews, that the String, at which the Lamp hangs, is 
36 times as long 2s that of the ſhorter Pendulum, an4 con- 
ſequently a Yard (containing 3 Feet) amountsto (36 Yards 
or) 108 Feet. 

Upon the knowledg of another Phyſical property of hea- 
vy Bodies I remember I have grounded a way to meaſure 
vaſt Heigths and Depths without any Geomecrical Inſtry- 
ments, and in ſuch caſes where ſuch an Inſtrament cannot be 
:mploy'd, by the help of a Pendulumy which, becauſe 1n this 
Ciſe it muit be very ſhort, will require an attentive and ex- 
pert. Obſerver. For it being knowa that a Srone, or a piece 
of Lead, or the like (olid weight, falling from a height does 
ſo accelerate its Deſceat, that the differing ſpaces it has tranſ. 
mitced, at any differing times aſſign'd, will have betwixt 
them the (ame proportion with the Squares of rhe times, 
wherein the reſpedtive ſpaces were tranſmitted; if it be once 
known by diligent Obſervation how far a Stone, or {ach a 
ſolid Body, (wholegreater or lefler bulk is not here confi- 
&rable) does fall at the end of the firſt Second.minute of 
its motion downwards, it will be eafie enough tor a Natura- 
liſt, vers'd in the DoRrine of Proportions, ro colleR from 
the time that the Stone imploies in deſcending perpendicu- 
larly from the top ofa bigh Tower or Steeple, how = 
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that Building is. This way of meaſuring, provided Atten« 
tion and Accuracy be not wanting , we found agreeable e- 
nough to divers Obſervations of our own and our Friends; 
and by this way one may meaſure the Depth ofa Well (to 
the ſurface of the Water) how deep ſoever, though the bot- 
rom, as tis uſual by reaſon of the darknes, cannot be (cen, 
which makes the depth unfic ro be meafur'd by Quadrants, 
and ſuch like Geometrical Inſtraments: For if at the ſame 
time chat you ler fall a Stone or other Weight, you alſo lec 
goa Pendulum that vibrates Quarter-ſeconds, that is, makes 
two Excurſions and as many Returns in the 6c part of a 
Minute, and reckon its Vibrations till you hear the noiſe 
made by the Stone daſhing againſt the Water in the Bottom 
of the Well, you may eafily enough colle&t the Depth. 
For let it be ſuppoſed, that it be found by Experience, that a 
falling Stone, or other like Weight, do ia the firſt Second- 
Minute of its Deſcent diſpatch {as the diligent Merſennus 
affirmes himlielf co have often found) 12 Feet, (which I un- 
derſtand of French, not having found it hold in Engliſh mea- 
ſare,) and let us alſo ſuppoſe the Pendulum to have perfe&-» 
ed 6 ſingle Vibrations before the dathing of the Stone a- 
gainſt che Water was heard; if we proceed according to the 
Rule formerly given, we ſhall find, that if the time, wherein 
the talling ſtone tranſmitred thoſe ſpaces that are to direR our 
Calculation, be 1, and 6, the Square of thoſe two Numbers 
being x and 36, the Stone mult have fallen at the end of che 
6 Second 36 times 3s far as at the end of the firſt, And 
fince by Obſervation (about whoſe Accurateneſs we need 
not be ſollicitous here, where we deliga onely the giving an 
explanatory Example) a falling Stone in the fi; ſt Second de- 
* ſcends 12 foot, we need but multiply 36 by 12, to obtain in 
the produR 432, the perpendicular Depth of the Well to 
the ſurface of the Water. And the ſaine number may be 
colleted , and perhaps you _ think more ealily » by 
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ſuppoſing, as Galiles's Experiments ſeem to prove, that a 
falling Body accelerates its Deſcent according to a Progreſſi- 
on of odd Numbers, beginning from an Unite; ſo that if in 
the firſt Second-minute , or any other determinate part ct 
time, it tals one ſpace,whatever that be, in the next Second 
it will tall 3 ſpaces, and in the third 5 ſpaces, and ſo onwards: 
according to which reckoning, if the falling Body be ſup- 
pos'd todeſcend 12 foor, during the firſt Second ir will de- 
ſcend 36 (beſides the former 12 in the next Second,) in the 
third 60, inthe fourth 84, in the fifth 108, inthe ſixth 132, 
which ſumm'd up rogether amount to 432. An41 by the 
ſame way one may meaſure the Height of divers Precipices 
how great ſoever, as far as one can reach downward in a per- 
pendicular Line. And one may alſo give ſome guels at the 
depth of ſome Voleans, which are not acceſſible to thoſe 
that know but the common wayes of Menſuration, or which 
have burn'd the Ropes, and even m<lted down the Chains 
and Weights, by;which {ome Curious perſons have attempt- 
ed to fathom their Depth, Tis true, that in Mathemiti- 
cal rigour ſome Abatement ought ro he made, becauſe the 
S:one ſtrikes the ſurtace of the Water, or the bottom of the 
Precipice, ſome little while before the ſound, produc'd by 
that ſtroak, can arrive at our Ears. But unleſs the Heigth or 
Depth to be be meaſur'd be very extraordinary, this allow- 
ance,for the delay of the Noife,either may be negleGec with- 
out much Inconvenience, or in probability will ſcarce ex- 
ceed a quarter (or at moſt half) of a Second; fince, as his 
been elſewhere noted, it has been found by Obſervation,that 
a Sound in the Air moves above twelve or thirteen hundred 
foot in one Second, Aandin what I have here deliver'd con- 
cerning the way of meaſuring Depths and Heigths by the 
falling of a heavy Body, I have been much confirm'd by an 
Obſervation I chanc'd to meet with in an Outlandiſh Book, 
vhich I have not now by me to look our the place, _ 
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the Mathematician that writes irc, who ſeems to have been a 
diligent Obſerver, afticmes, that he found a Weight ler fall 
from the top of a Charch or Steeple (for I remember not 
which, nor is it material,) ſo high as to amount to zoo toot, 
toreach the Ground in about five Seconds;. which agrees 
very well to what we have been delivering. For ſuppoſing 
the Weight to fall z2 foot the firſt Second, at the end of 
the fitth Second it muſt have fallen 25 times as far, (1 and 
25 being the Squares of the Numbers of the Seconds of 
time,) and conſequently 300 foot, 

Tollir (or divide tran{verſly into Flakes or Leaves) fo 
thin a piece of Metal as an old Groat , which ſeems not to 
exceed, if it ſo much as equal, the thickneſs ofa Leaf of 
white Paper, may be thought, if it be feaſable, to require 
ſome very ſubtle dividing Inſtrument, with an Edg finer 
than that of a Razorz and yet the way of performing this by 
Phyſical means , is but an almoſt ludicrous Experiment, 
which (if you know it not already) is eafily thus made. Take 
three Pins, and ſtick them in the form ota Triangle, at ſuch 
a diſtance from each other, that the Groat may reſt upon*the 
heads of them: pur vpon this thin piece of Metal almoſt as 
much flower of Brimſtone, or at leaſt figely powder'd Sul- 
phur, as will conveniently lie on it; then kindling the Sul- 
phur, ler it burn out of it felt; which done, take off the 
Groat, and throwing it hard againſt the Fiaor, the upper 
part, with the adhering remains of the Sulphur, wil! be part- 
ed from the lower: which (lower) if the Coin were not very 
thin, will retain its former ſh:pe, I have obſerv'd in this 
Experimeat a pretty Circumltance or two, the knowledg 
of which is very apt to be t1{imploy'd, and need not here be 
mention'd: though I would got fileatly paſſe by the Expe- 
rimeot it ſelf, becauſe, as ludicrous as you may Think ir, it 
may ſuggeſt uncommon Speculations to a conlidering Na- 
* turaliſt , and alſo intimate a way of preparing Silver , of 
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which IT mayelſewhete tell you the praQtical Ute; 

He that takes notice of ſo pretry a variety of Colonrs 2nd 
Shapes, as may be diſcern'd on a skilfully made ſheet of 
Marble paper, will be apt to conclude, either that the diffe- 
ring Colours were laid on one by one with a Pencil, which 
would requirea great deal of time and pains ; or that the 
Sheet was marbled by being printed off from ſome Plate, on 
which the diftering Shapes were cut or engraven, and the dif- 
fering Colours fingly plac'd, which would require yet more 
labour, and a greater epparatus; whereas the whole Sheet is 
painted thus variouſly and delightfully at once,and inatrice, 
by the contaR of the ſurface of a Veſlel tull of Water, on 
which the Colours (firſt blended a little by a quick and eaſie 
motion of the Artiſt's hand) are ſo order'd, as to ([wim with- 
out being confounded, This Artifice hath, as I am inform'd, 
beendeliver'd by the Curious Kircher ws, But if you have 
a mind to know the Particulars of it more fully, you may 
command me to acquaint you with what I have leara'd from 
Experience, by which the Practice is ſuppos'd to have been 
of late improv'd, 

If it were propos'd to free weak ſpirit of Wine or CAqus 
vite from 2 great part of its Flegm, the Generality of Di- 
ſtillers would think it notto be efteRed, but by the help of 
Fire and a Furnace,an Alimbeck, or ſome other Diftillatory 
Veſſels; and yet, without the help of any of all theſe lnſtru- 
meats, I have ſometimes taken pleaſure to defl-gme Brandy, 
(as they call weak ſpirit of Wine of the ficſt Diſtill2tion,) 
onely by putting it into Salt of Tartar. For conſidering 

_ the faculty this A!kalizate Body has to atrra& (as men com- 
monly (peak) or imbibe the Aqueous particles that ſwim in 
the Air, and reſolve it {elf with chem into that Liquor, that 
rhe Chymiſts call Oyl of Tartar per Deliquium, there ſeem'd 
ſufficieat reaſon to expe, that the ſame Salt being put very 
dry iato phlegmatick ſpiritot Wine, would embody ma 
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the pblegmatick parts,with which,if it were not overcharg'd, 
it would probably keep them ſeparate from the more ſpi- 
rituous Liquor ſince ſuch Oyl of Tartar as I have juſt now 
mention'd, and dephlegm'd ſpirit of Wine, will ſwim upon 
one another without mixing and accordingly I have ſome- 
times taken pleaſure, by putting a ſufficient proportion of 
dry Salt of Tartar into Brandy, and leaving it there for 
ſome time (for the Experiment will, to be compleated,re-" 
quire ſome while) tro make ſome ſeparation of a great part 
of the Flegm, which by degrees diſſolving the Salc, will re- 
duce again part of it into a Liquor, that will keep its ſurface 
diſtin from that of its ſupernatant Spitic, and if confound- 
ed therewith by the ſhaking of the Glaſs, would ſpeedily 
part from it, and regain its own ſtation; and it you would 
have a ſeparation of the phlegm begin to appear quickly, 
you miy compaſſe what you intend, by tying up a conveni- 
ent qu2ntity of dry Sale of Tartar in a dry rag of. Linnen 
cloath, and immerſing it a little while in the Brandy, and 
then lifting ic up a little above the Liquor tor the phlegma- 
tick parts being copiouſly imbib'd in the Salt, which will be 
thereby relolv'd into a ponderous Liquor, will in drops 
(whoſe deſcent will de diſtinguiſhable enough, if the Glaſs be 
held againſt the Light) tall ro the bottom of the ſpirit of 
Wine. And leſt you ſhould ſuſpeR, that this deſcent comes 
not from their Weight, but from rhe force they acquire in 
falling through the Air, you may keep the Rag immer('d be» 
neath the ſurtace of the Liquor, and yet may perceive the 
Efflax and Subſidence of the Lixivium we have been ſpeak- 
ing of, 

Thereare ſome caſes, wherein Bodies, that are tobe held 
very ſoftly,are either ſo brittle, that *ewould be hard to hold 
them faſt enough without danger of breaking them or elſe 
ſo ſmall, and ſo inconveniently ſhip'd, that ewould be very 


difficult ro procure Iaſtroments to lay hold on them 00 
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keep them moveleſſe in the Inſtrument: and in ſeveral ſuch 
caſes the uſe of Tools, to hold faſt ſuch Bodies, may be ads 
vantagiouſly ſupplied by Artificial Cements. As I res 
member I have kaown the Glaſs-grinders , inſtead of more 
Mechanical Tools, imploy Pitch, melted and made up 
with-Aſhes, very well ſtirr'd and incorporated with it, into a 
Riff Paſt, For this Mixture, being by a fit Heat brought 
to 2 convenient Softaes, the Glaſs co be ground or poliſh'd 
1s bedded in it, in what poſture, and as far as, the Artificer 
pleaſethz and by the ſame Mixture the Glaſs being taſten'd, 
at the end of a Stick or ſome proper Inſtrument of Wood, 
the Glaſs, upon the tooling of the Cement, remains firmly 
faſtned, till the Artificer have done with ic what he delignd; 
after which, by ſoftning the Cemeat with Heat, he can rea- 
dil; rake it off again, 

And even the Diamond- Cutters, who, to grind thoſe 
Stones into Shapes, are wont to imploy a very vehement 
Artrition, make uſe, for holding their Diamonds, elpecially 
when they would poliſh them, of a Cement, the like to 
wich I remember I have ſome times made to other pur- 
poles: tor themſelves have conteſs'd to me, that they made 
theirs chiefly of Roſia , melted and brought to a (tiff Paſt 
with finc Brick.duſt,to which one of the Eminenteſt of them 
for skill adds a proportion of Sealing-wax;z (I rold him I 
preferr'd plaiſter of Paris before Brick-duſt, and he told me 
' hedid the like.) 

And indeed by variety of Cements we may be aſliſted to 
make divers Experiments, that we could not otherwiſe make 
fo well, it at all, for which reaſon I have been ſomewhat Cu» 
rious about making 2 pretty number of ſuch Mixtures, 
whoſe Compoſitions you may command of me.. 

Th:re are divers Artificers, eſpecially thoſe that ſlit and 
polith Chryſtal, Agars, and other hard ſtones, and cut Seals 
inGems, who have need of Powders of Emery, of differing 
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degrees of fineneſs, and ſome of them extremely ſubtle: to 
obtain theſe one would think it neceſſary to have variery of 
Searces, and ſome of them as fine as tis poſſible. Bur the 
Skilfulleſt Artificers judg they can obtaia their defire much 
better by fair Water, than by the beſt Searces. For having 
in a Mortar beatenthe hard Body of Emery; as long as they 
think neceſlary, they put the powder into a Pail or other fir 
veſſel full of Water, and then witha ſtick, or ſome ſuch 
thing, they ſtir very well all chat is at the Botcom, that ic 
may be rais'd and throughly mingled with the Liquor, 
then pouring ir out into another veſlel,the groſleſt, and the 
moſt ponderous Grains of the diſpers'd powder, will firſt tall 
to the Bottom, and givea powder lefle groſs than that which 
remain'd inrhe firſt Veſſel, (which may be again beaten 
ſmall in the Mortar.) Afterwards they powr the troubled 
Water ot the ſecond veſlel into a third, and there ſuffer the 
Duſt to ſubſide, and then cecanting the Liquor, it this Duſt 
benot yer fine enough, they trouble the Warer again, and 
after a little while powr it off either into one veſſel, or two, 
or more ſucceſſively , according to the exigency of their 
uſes; and then (uffering the tranſvaſated Water to ſettle for 
ſome Hours (more or tewer,) as the diſperſed Duſt is more 
or leſs lighr,they decant the Liquor,or ſuffer it to exhale, and 
take the remaining powders, of which that which ſettles 
{loweſt will oftentimes be ſtrangely ſubtle. And by this 
way, ifa4 man will have patience to pour ſucceſſively the 
troubled Liquor into Vellels enough, and give the diſpers'd 
powder a competent time to let fall che leſſe light parts, be- 
tore the upper part of the water be pour'd off into the veſſel 
tis finally co ſettle inz he may obtain ſeveral degrees of pow- 
ders, leſs and leſs groffe, and ſome ſo fine, as one would ad- 
mire how twas made ſo. And this (Pr) 1 the rather men- 
tion to you, becauſe tis not onely from Emery, but from di- 
vers other Bodies that one may obtain extremely mn 
an 
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and (as they ſpeak) impalpable Powders, of great uſe in 
ſome of the moſt Curious Trades , and perhaps in Phyfick 
too, Forl may elſewhere tell you, how I apply this way 
to Magiſteries of Chryſtal, and of Gems, and even to Cre. 
cus Martisz the naming of which laſt puts me in mind to add, 
That a Chymift much priz'd for finer Crocus Martis,than 0. 
thers of his Profeſſion,and thereby enabled to (ell itar an ex- 
traqrdinary rate, confe(l'd to me, that ewas to the Artifice I 
have been commendiog, that the Crocus he {old ow'dall its 
Advantages. 

Ic has long been, and ſtill is in many places a matter of 
much trouble and expence, as well of Time as Money, to cut 
out of Rocks of Alabaſter and Marble, great pieces, to be 
afterwards {quar'd or cut into other ſhapes; but what by the 
help of divers Tools and Inſtruments cannot in ſome Quar- 
ries be effeted without much time and toyl, is in other pla- 
ces ealily and readily perform'd, by making with a fit Inſtru- 
ment a {mall perforation into the Rock, which may reach a 
pretty way into the body of it, and have ſuch a thickneſle of 
the Rock over it, as is thought convenient to be blown up 
at onetime; for at the farther end of this Pertoration(which 
tends upwards) there is plac'd aconvenient quantity of Gun- 
powder, and then all the reſt of the Cavity being fill'd with 
Stones and Rubbiſh ſtrongly ramm'd in,(except a little place 
that is left for a Train,) the Powder by the help of that train 
being fir'd, and the impernous flame being hindred from ex- 
panding it ſelt downwards, by reaſon of the newly mention'd 
Obſtacle, concurring with ics own tending another way, di- 
ſplayes its torce againſt the upper parts of the Rock, which 
in making its (elf a paſlage, it cracks into ſeveral parts, moſt 
of them not too unweildy to be manageable by the Work- 
men, 

And by this way of blowing up Rocks a little varied and 
iwprov'd, ſome ingenious Acquaintances of ours, gy d 
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by the Publick to make vaſt Piles, have lately (as Ireceiv'd 
the account of themſelyes) blown up or ſcatrer'd,with a tew 
barrels of Powder, m3ny hundred , not to ſay thouſand, 
Tuns of common Rock. ] 

To give (mall Glaſſes the ſhipe that is requiſite to fit 
them to ſerve tor Covers to the Dial-plates of Watches, 
and for other purpoſes, to which Arrificers ſometimes im- 
ploy them, one would chink irneceſfary , that they ſhould 
be ground, or otherwiſe wroughr, with Tools, by a skiltul 
hang, to give the Glaſſes the Concave, as well as the Cons 
vex, figure rhey ought to have, And yetl have learn'd by 
tryal, that a flat plate of Slaſs of a competent thicknes, that 
has its two ſurfaces ſmooth and parallel to each other, being 
carefully laid upona deep Ring ot Iron,or a ſhallow and hol- 
low Cylinder of the ſame Metal, and of the Diameter re- 
quired, ſo that the edg of the Glaſs (which is to be reduc'd 
toroundnes) may every where reſt upon that of the Cylin- 
drical piece of Metal; the heat of the fire, warily and skilful- 
ly adminiſtred, will ſo ſoften this Plate of Glaſs, that its own 
weight will ſo deprefle the middle parts, that che Glaſs will 
thereby obtain the Figurerequired. And though ſuch Glaf- 
ſes do not conſtantly tall juſt into the defired figure, yer 
when they ore $kiltully order'd, they fall into ic ſo often, that 
I am told, that ſome Ingenions Artificers have quitted the 
ordinary way of making Covers for Watches, tor that we 
* have been deſcribing; which though not free from Caſual- 
Z ties, is yet ſo much more cheap and eaſie. 

J We have in ſome parts of England various kinds of 
* Talk, or Laps Specularss, (ſeveral of which I have been Pol- 
ſeſſor of, )and of ſome of them there is ſo great plenty, that 
one may procure good ſtore for little or no charge: bur the 
reducing of a great Lump of this Talk to fine powder, it ir 
muſt be done the common way, by beating it in Mortars, 
and (earcing it often, will n_—_ much time and pains; but, 

as 
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as I have ſeveral times tried, the ſmaller pieces may, by the 
help of an aRual flame, be quickly reduc'd to a Snow-white 
Cal x; ſo by the Experiment of a ſagacious Acquaintance of 
mine, even great Lumps of it may, almoſt 1n a trice, be 
brought to fine powder, by heating them red hor,and caſting 
them, whilſt they are ſo, into cold water, whereby there will 
preſently bemade a Comminution of them ito a fine, and 
as it were mealy Calx. 

The ground of this Operation is much the ſame with that, 
whereby ſome Chymiſts granulate Maſſes oft Gold and $1. 
ver, when they pour the ſtrongly melted Metal trom a com. 
petect height into cold water, whereupon there happens a 
Diſfilition of the parts of the Metal; many of which fall tg 
the bottom in little tragments. Bur the more efily tulible 
metals, Tinand Lead, may be quickly and bercer granula- 
red by the Mechanical way, freſhly mention'd, 2s to Talk. 
I remember I was wont (eſpecially if the Ignition and Ex- 
tintionwere repeated 2 or 3 times)to reduce Chryſtal Flints, 
almoſt in a trice, toa firnefle to be ealily brought to a very 
ſybtle Powder, proper to make CAmanſes (or Ccounterteit 
Gems) of, 

The mention I have already made in this ETsy, of whar 
may be perform'd by the faculty that butat Alabaſter, made 
liquid with Water, has to grow hard again, puts me in wind 
ot another Inſtance, very properly retz1able ro the SubjeR 
of this Eſſay. For one that beholds how curiouſly Oranges 
and Lemmons, and other Fruits, are counterfeited in Wax, 
would imagine, that ſo lively a repreſentation of them could 
not be effected, but by a hand, as skilful at leaſt as thar of a 
Painter, fince by this Plaſtick Art, not Oranges, ani Lem- 
mons, &c. in general, but this or that particular Orange or 
Lemmon m2y be moſt lively repreſented; and yet you my 
learn this Art within one hour or two, the thing being per- 
formable eafily and quickyy: for having the Orange &c. = 
wo 
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would imitate, we bury it half way in a Coffin of Clay, 
whole Brim, together with the extanc pare of the Fruit be- 
ing oyl1'd over, to keep the mixture from ſiKing, the rem- 
per'd Alabaſter (or plaiſter of Paris) is nimbly laid on to a 
good thickneſs, and, upon its Concretion, remov'd, where- 
by you obrain an Hilf-mou!ld for that part of the Orange; 
then the formerly latent half of che Fruic being likgyiſe 
plac'd uppermoſt in the Half-monld, which ſhould have 
ſome pretty deep Notches cut in the Rim ofir, which, with 
the protuberant part of the Fruit , ovght to be oyl'd, the 
temper'd Mixture is likewile put upon that, and thereby an 
exa&t Mould is compleated, 2t any convenient part of which 
a Hole being made,co pour in a little remper'd and colour'd 
Wax, when tis brought by Fulton to 2 due Hear, (forevery 
degree of that Quality is not conveniear, ) ſhaking the 
Mould nimbly and every way, the Wax comes to be {o ap- 
plied tothe internal ſurtace, that when the Mould is cold, 
and the parts taken alunder, you have an Orange oft Wax 
very lively repreſenting the Ociginal, 

There are ſome Circumſtances belonging to this ealte 
and delighttu! Art of Moulding and caſting 1n Wax, (which 
is pleaſant enough to be practic'd even by Ladies; that I pur- 
poſely omit: what has been mentioned b«ing ſufficient to 
thew you as much as is neceſſary tor my preſent purpoſe. 
And1I the rather pitcht on this Experiment, becauſe it may 
afford us another Inltance, nor impertinent to the delign of 
this Tra. For one that ſhould ſee how great a Cavity is 
left within the counterfeir Orange, would think that there 
were ſome great and rare Artifice requiſite to caſt it thus hol- 
low, and make ſo ſmall a quantity oft Wax reach to the 
counterteiting of ſuch a Fruitz whereas the bare ihiking of 
the Mould when the melted Wax is in it, together with the 
expanſive endeavour of the included Air, applies the Wax 
to every part of the inſide of = Mould, and thereby turns ic 
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into one great Film, which one would think it very difficul! 
to ſeparate, without injuring it, from the Mould, to which 
tis applied ſocloſe; and indeed it might be (o, if Nature did 
not again aſſiſt the Artiſt, by making the Mixture, when ir 
cools, ſhrink a little , and thereby part eaſily from the 
Mouldirt ſtuck ro, 

Bur one of the prettieſt and the ſtrangeſt Artifices thar 
belong to this Eſſay, is that whereby the knowledg ot a tew 
unheeded Phyſical properties of two or three Bodies, may 
enable a man to perform that, which ſeems to require, not 


onely good Tools, and great Dexterity in the Art of 


Graving, butlikewiſe an exquiſice $kill in Caligraphie, or 
the Art of writing fair: tor I know a Graver, famous tor $kill 
in his Profcſhon, who writes, as I have had good opportuni- 
ty to obſerve, but a bad hang; and yer this man with his 
Tool writes rarely well, and will imitate and emulate the 
fineſt Copies of the choiceſt Writing-maſters, ſo that even 
Virtuoſs have much admir'd how a man, with a (tiff lron- 
Tool upon a tough Copper-plate, can write incomparably 
fairer than the ſame perſon can with a good Pen upon Paper. 
But to eaſe you ſomewhat of your wonder, I th31l agde, 
that though chis Artifice be kept tor a choice Secret, and 
though I could not learn a conſ1derable Particular or two, 
which belong ro the Delicacy of it, yer (partly by putting 
Queſtions, and partly by ſome Tryals of my own) I attain'd 
to the ſubſtance of this Myſtery, 3s they call ir, which ſeems 
co be this. 

A Writing- Maſter, or ſome other that writes a very fair 
Hand, is defir'd to write a Copy, or what elſe is to be eogra- 
ven, with a peculiar kind of Ink, which difters not in thow 
trom cominon Ink, being fully as black as ir. Then they 
rake a very clean and well-{mooth'd Copper-plate, which 
being moderately warm'd, is to be ſo rubb'd over with a cer- 
tain white Varniſh,or ſomething equivalent(to be mention'd 
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2 little beneath,) that when the Plate grows cold again, ir 
my be thinly and evenly caſt over with a kind of Skin or 
Film (if I may ſo call it) of Varniſh; then lightly moiſtning 
the Paper, that it may pare with its Ink the more readily, 
the Written fide is to be laid on the prepar'd fide of the 
Plate, and Thar, together with the Paper, being paſl'd 
through a Roling- Preſs, enough of the Ink will ſtick (bur 
in an inverted poſture)to the Varniſh, whoſe Whicenes rend- 
ers the black Letters very conſpicuous; ſo that tis eafie with 
2 Needle (fitted with a wooden Handle) to draw over the 
very ſame Lines and Stroaks through the yielding Varniſl 
upon the Metalline Plate, whence they may, after the Plate 
is by Hear, or otherwiſe, treed trom the Varniſh, be com- 
pleted with a Graver; and laſtly, when the whole Engraving 
is finiſh'd up, may be printed off ina Roling- Prels like ordi- 
nary Cuts. Andeven without a Roling- Preſle I have ſome- 
times taken oft written Characters, onely by laying the 
moiſten'd Paper very ſmooth upon the Varniſh'd Copper, 
and rubbing ir hard thereon witha Convex piece of Glaſs, 
or ſome ſuch {ſmooth and hard Body, whoſe preſſure makes 
the Ink ſtick to the Varnith, for which 1 have uſ'd the purer 
ſort of Virgin wax, if the Iak be good, and have been laid 
on plentitully enough by che Pen. (That Ink which I moſt 
us'd, I made onely of fine Franckford Black, as the Painters 
that (ell it are wont co call ir, by grinding it little by little, 
but very diligently, with Water, till it had attain'd the con- 
ſiſtence of a tomewhat thick Ink; in which this onely Cir- 
cumſtance is carefully to be obſerv'd,that no Gum be added, 
25 is uſual inother Inks, leaſt that hinder its coming off.) 
And here twill not be impertinent to the Argument in 
hand to adde another Actifice, whereby a printed Cat may 
be ſo far caken off, that at leaſt the Out-lines and the priaci- 
pal Stroaks may be ready copied for the Gravers hand, by 
which way, beſides other Uſes that may be made of ir, Co- 
P10S 
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pics of rare and choice Pieces may be procur'd, and the pe: 
riſhing or want of the Originals fupplied; if then the Print 
to be taken oft be recent enough, it is wont to be,jf it ex. 
ceed not a Year, or perhaps two, ) then the Paper'needs one- 
ly be well moiſten'd, as if it were to be printed off at a Rol- 
ing-Prefle (with the Ink , proper to which tis ſuppos'd 
that the Cur was , as ulually Cuts are, printed oft: j 
but if the PiKure or Scheme be more ancient, it muſt 
be laid all night eo ſoak in water, and then hung in the Air, 
till it have bur ſuch a degree of Moiſture as makes it fit for 
the Roling- preſſe: The Paper being thus prepar'd, either 
by bare wetting or by ſteeping, the printed fade is to be laid 
vpon a Copper, plate, thinly cas'd over, as was tormerly dis 
reaed, with Virgin-wax; for the Plate and Paper be!ng par 
into a Roling-prefle,the Compreſſion of thir will make the 
moiſten'd Ink ſtick ro the pure Wax, which conſequently 
will take the Impreſſion of the Cut, or at leaſt of the Out- 
lines and chict ſtroaks of it. 

There is another thing which ſeems above all thele to re- 
quire theexprels and immediate Operation of the Hand,ond 
it is a Phyſical way,if I may ſo ſpeak, of tranſcribing a whole 
page of a Letter, or other Writing, all at once. Whether 
this can be perform'd cheaply and eafily enough for com- 
mon uſe, is hereafter to be.conſider'd. But that abſtrating 
from theſe Circumſtances tis poſſible to be done, (by an Ar- 
tificial Application of Phyfical things) I have been per{wad- 
ed by ſome Experience; of which I may in one of the tollow- 
ing Papers give you a more particular Account, than I now 
conveniently can. 

In the tormer part of this Eſſay, Pyrophilus,T have preſent- 
ed you ſome Inſtances, wherein Phyſiological Knowledg 
may be ſubſtituted tor Manual Dexterity, Mechanical Tools, 
and even Mathematical Inſtruments: but now to ſhut up this 


Diſcourſe, I ſhall ſubjoin a Relation that will maniteſt, thar 
even 
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E. even Mathematicianand an Engineer may ſometimes per- 


forme that by the knowledg of a ſlight Phyſical Quality of 
obvious Bodies, which without that knowledg, all his skill 
io Matbematical Diſciplines, and his vaſt and Artificial En- 
gines, Will not have inabled him to accompliſh. For who 
would think that by a comparatively tew Pounds of Water 
(perhaps the Moiſture of the Air in wer Weather might 
have ſuffic'd) a maiſy Body of peradventure ſome hundred 
thouſand pounds in weight ſhould be rais'd,and yet that this. 
was perform'd at Conſtantinople, is one of the remarkableſt 
things I remember I met in the ingenious account of his 
Voyage, that is given by the Learned Buſbequius, Embaſſa- 
dor from the King of the Romans to the Twk!/p Empcrour, 
His words are theſe. De Obeliſco, cujus ſupra memini, qui 
eft in Hypoaromo, ſic Greci commemorant; a baſi convulſum 
multis ſeculis jacuiſie humi: tempore poſteriorum Imperato- 
rum repertum CA chitefum, qui operam ſuam in eo ſue baſe 
reſtituendo deferret;, illumy,, poſtquam de pretio conventum 
efet, ingentem apparatum organorum ex trochless & funibus 
preſcrtiminſtituiſſe, quibus lapidem ilum ingentem erexerit, 
ſublime 4, co evexerit, ut uno tantum aigito abeſstt a dorſo 
Aſtragalorum quibus impont debebat, tum indicaſſe populum 
{petatorem olenm illi & operam tant! apparatiis pertiſſe, mas» 
gniſq, denuo laboribus & rmpenſis opus 1nſtaurandum: at illum 
minime diffiſum prritoa rerum naturalium ſcientia ſubſidio 
juſiſſe afferri immenſam aque vim, qua mulls horis in Mas» 
chinam illaminjefta, funcs quibus Obeliſcas librabatur, ſen- 
ſim maacfattos rigenteſy, (ut corum eſt nature) ſe contraxiſſe, 
ſic ut ob:liſcum aitins ſublatum in Aſtragalis ſtatuerunt, mas 
ena cum admiratione & plauſu vulgi. And tor confirmati- 
on of this Narrative, it may be auded, that the ſame thing is 
mention'd by good Authors, as having been practic'd elſe- 
wherez and alike ſtory is allow'd, and ſomewhere made an 
Argument of (to another purpoſe) by that great Maſter of 
Mcchanicks Gali/e9 hunlelts 10 
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To catch any ſtore of Fiſh the ordinary way, you know 
tis cuſtomary that even in Rivers,cither ſtore of Angles. 2nd 
ſom: $kill in ufing them, or Nets, or ſome other Artificial 
Inſtraments be made ute of; and if it be in the Sea that men 
are to fiſh, large Nets or ſome peculiar Contrivances are im- 
ploy'd as neceſſary; and one would not expect from {uch 
people as the Americans, eaſter wayes of Fiſhing thin theſe, 
and yet theſe illiterate Barbarians, by having found out(pro- 
bably by chance) the Phyſical property of a Wood, make 
that ſerve them to catch F:th1in great plenty, and with 2s 
much eaſe, For our late Engliſh Navigators have obſerv'd, 
as their Voyages witneſs, that in ſome parts of the Weſt- 
Indies, the Natives, by impregnating the Water with this 
W ood, do ſo ſtupifie the Fiſh,that roling up ad down upon 
the Surface of the water, as if they were fox d,they are calily 
taken up in great numbers in their hands: which Relation of 
our Seamen, I therefore, notwithſtanding its ſtrangeneſſe, 
ſcruple not to alledge, partly becauſe that though we do not 
ule a fiwple Drug, muchlefle a Wood, for the ſame pur- 
poſe, yer our Foxingeſtuft (as they call ic) which is but a 
{l;ght Compoſition, produces Eftets not much inferior; 
2nd partly becauſe having purpoſely enquir'd of a Learned 
Phy litian, that came not long ſince out of a part of America, 
where this praQtiſe is inrequeſt,he aſſur'd me, that he ſaw the 
Engliſh themſelves uſe this way of F.ſhing, onely by tying a 
Log of this Wood, ro which (tor what reaſon I know not) 
they have given the name of Dogwood,to the Stern of their 
Boats, ſo eaſily does the odd Property of this Wood ena- 
ble them, that make ule of it, ro catch Fiſh, 

To rake off the Hair is generally ſuppos'd to require both 
a Raſor and other Implements, and the Manual sk1ll and O- 
peration of a Barbour, eſpecially if the Hair be grown under 
the Arm-pits, and in other places, which an inconvenient 
{1ruation or Figure makes to be of Cifficulr acceſs; and yer 
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by the knowledg of a property of that Natural production, 
formerly mention'd inthe VI Eſſay, under the name of 
Ruſma, the Hur may be, without Inſtruments, taken off 
from any part of the Body, an that not onely in much ſhort- 
ertime than is requ:r'd to Shaving, bur, as fzr asthe Eye is 
wont tO Qlicern, by the roots, which makes it much longer 
betore the part be again cover'd with hair of the former Di- 
menſons. The way us'd ia the Eaſt coefte this, the fore- 
cited Be/fontus annexes, in fte2d of which I (h1ll tell you what 
I try'd with a parcel of it, brought into Eneland before { mer 
with his Obſervations 2Dout it. We mixt the fine Powder 
of it with an equz] weighc of ſtrong powcer'd Quick- lime, 
(Bellonins, probably not without reaſon, preſcribes but halt 
3s much Quick-I:me,) and having ſuffer'd them to ſoak to* 

ether 2 ſhort while in alicele fair water, we thinly ſpread the 
bot Paſt or Site, made by the water and Iogrecients, vpon 
that part of the Body which we defign'd to tree from Hairy 
and having ſvffzr'd this Mixture to ſtay on 2hbout 3 minutes 
(or 60 parc of an Hour, ) meaſur'd by a Minure- watch, 
(our Author preſcribes as long time as 1s requiſite to the 
boyling of an Egg,) we wip'd ic off with a Linnen Cloath 
dipt in warm water,and found the Hair taken oft by the roots, 
withour any inconvenience to the part, that we could diſcern, 
.though I ſeveral times ſhew'd the Experiment co others,and 
the Trial of it was more than once made upon my Self. 

It may ſeem ſcarce poſſible, without the Felp of Water, 
or any Engine made with Springs or Wheels, co meaſure 
Time, though but for a little while, as exaRly as our bet 
Clepfidra's, Clocks, or Wecches are went todo. And yet 
(which is now a known, and almoſt vulgar thing) ſuch an ac- 
count of Time may be kept by him that has obſeiv's, that 
the Vibrations or Diadroms of a Pendulum are made in fen- 
fibly equal Spaces of Time,though the Arches continually 


decreaſe that are mace by the (winging PencCulum, (as you 
Bn D Know 
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know they now call a Bullet, or the like weight hanging at 

the end of a String from a Naile, or other fixt Supporter.) 

For by o ſlight a thing, as I have been mentioning, if you 

watchfully obſerve and reckon the Rerurns that the ſwing. 

ing Weight makes towards you 1n a Minute, or other deter- 

minate ſpace of Time, doubling the Number of thoſe Re- 

turns, and adding thereto an Unite, if you lefr off counting, 

when the Weight was at the further end ot the Arch de- 

{crib'd by its motion, you may obtain a more accurate Di- 

viſion of Time than by any of the formerly known wayes of 

meaſuring it, For it You make your Pendulum of thelength 

of very little (perhaps a Tenth of an Inch)leſs than ten Inches 

X8.The 4uthor (Or ewelve parts of our Englith Foot,) accounted from the 
has elſewhere Naile, or other thing whence tis ſuſpended, to the Center 
Eneurerd of the Piſtol- Buller, (or the 1:ke ſmall round Weight;) and, 
fers vers little, removing this a pretty way from the Perpencicular it natu- 
#/ at al/,ſ'om the rally reſts in, ſuffer it ro fall gently our of your hand, each of 
ew 704% jrs rwo (winging motions (the one whereby tis carried from 
you,and the other whereby ir returns to you) will be (elpe- 

cially whilſt the Arches are of a moderate Jength) Phyſically 
£quitemporaneous; and theſe motions will very diſtinaly 

enough, ro an attentive eye, divide a Minute or 1xtieth part 

of an hour into an hundred and twenty parts, (call'd Hilt» 

Seconds, )and will conſequently divide an Hour into ſeaven 


thouſand two hundred parts, it not perfeftly equal, yet leſſe 


unequal, as to ſenſe, thanthe Diviſions of Time mace even 
by good Watches are wont to be, And therefore this way 
may be of very great uſe in making Aſtronomicel and other 
Obſervations, that laſt not long, but require exa& meaſures 
ot Time. And by the help of a Pendulum a $skilful Mufitian 
of my Acquaintance,teaches his unpratis'd Scholars to keep 
time when they ſing 10 his abſence. But when we meaſure 
Experiments by theExcurfions and Returns of a Weight,the 
belt way is to make tbe Duration of the Pendulums whole 
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motion (before it come to reſt) as long as the place where 
the Experiment is made will permit,renewing now & then, if 
need be, the Impulſe given to the Weight, when the Arches 
begin togrow too ſhorty that being increas'd, the Vidrati- 
ons may be the better reckon'd. 

The mention I have been making of the Uſes of Pendy- 


-lums, joyn'd to that I lately made of Aquivelocity of 


Sounds, bring into my mind another Inſtance pertinent ro 
this part of our Diſcourſe, For tis not impoſſible by the 
knowledg of the Velocity of a Sound's motion in the Air, 
and the Aquivelocity (as to ſenſe) of great and ſmall Sounds, 
to meaſure without Geometrical Inſtruments, in ſome cales 
the Breadth of a River though exceeding wide, or the di- 
ſtance of the place one ſtands in, from the top of a high Tow- 
er or Hill on the other {ice of a River, or (cituated in ſome 
inacceſſible place, and this in caſes where the difference of 
Stations uſual ia Geometrical Men(urations is not allowed, 
The way is evident by what is elſewhere delivered. For it 
having been found by Arerſennus's Tryals that Sounds (as 
well ſmall as great) do move ina Second (as they call the 
60" part of a Minute) 230 Fathorm, or thirteen hundred and 
eighty foot; if I ſee my Correſpondent firea Gun on the 0- 
the fide of the River, or it I ſee Muskets or other Guns ca- 
ſually fired on ſome Tower or Baſtion, though never ſo far 
diſt:ar, and never ſo inaccceſhible to me, tis eaſte for me by 
letting fall a ſhort Pendulum,as ſoon as I ſee the flaſh of light 
produc'd by the kindled Powder, and by reckoning the Vi- 
brations (made by that ſhort Pendulum, which diſtinguiſhes 
Seconds 1nto halfes or quarters)that ſhall happen to be made 
before the Noiſe arriveat my Ear, to know how far off the 
place, where the Gun was ditcharg'd, is trom that I am in. 
As it a Correſpondent, ſtanding over againſt me on the other 
ſide of a River, or ſome Souldiers being there exerciſing , 
I ſee the flaſh or ſmoak of a Musket or other Gun two Se- 
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con:'s ſoontr thia 1 can hear the Report of it, I may con- 
clude *he River to be 2760 foor broad; and if a Peece of 
Ocrcnarice being, fir'd upon the Tower ofa beſcig'd place, the 
noiſerrivear my Ezr in > a Secons, I may colle&t 690 toor 
to be the diſtance betwixt that Gua and my Station, Aad 
by th's means m1y that Probleme be pertorm'd that we 
elſewhere mention 2s a thing, which, when nakedly propoy'd, 
may ſeem impoſſible, For if I ſee a Ship at Sea be 1 thootiag, 
wherher in earneſt, or for S2lutation, or for Joy, tis very 
poſUvle tor me to meaſure, without Geometrical lnſtru- 
ments, how far tis off, though the Ship it {clt be under ſ.yl, 
For Vetlels that fire Guns, uſuilly firing more than one, 

whether co cflend their Enemies, or to talute their Friends, 
tis e:fteto t2ke warning, by the firſt Gua, to be in readinelle 
with : ſhort Pendulum 291inſt another to be fired,and 1n this 
way of mea{uring (though not in any other yet known) ons 
may tal= Diſtznces in the Garkeſt night, For 1t matters uot 
whether I (ze the Ship or place, whoſe remoteneſs from me 
I would know, provided by ſome Canile or Taper I ſee my 
Pendulum betcre the Flath of the fir'd Gun, which will (uth- 
ciently diicover its iclt by its own Light. Andico add Thar 
upon the by) I have bad ſometimes Thoughts, rhat it the 
Velocity of Eccho's, which zre but refleted Sounds, be {0 
well determin'd as that of direct Sounds , Navigators might 
ſometinesmakeuſetul Eſtim2tes in dark nights,whether they 
be neer Coaſts, or conſiderably great Rocks. For though 
upon diſcharging a Gua they cannot conciude how neer the 
Shore they are, becauſe there may be parts of it iefle remote 
than thoſe that ſend the Eccho; yet it they follow very 
quick upon the diſcharge of the Gun, they have reaſon to 
ſuſpe that the Shore, whoſe approach the Sea-men do (0 
Juitly fear in the niche, is at leaſt as neer as the Vibrations 
of the Pendulum inform them that the Ecchoing place is. 
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0f mens great Ignorance of the uſes of Natural 
things, 


OR 


That there is ſcarce any one thing in Nature, whereof the Uſes 
t0 Humane Life are yet throughly underſtood, 


His being anentire Propoſition, and clear enough 
| of it (elf,will not need to be Explicated but Evinc'd: 
And evinc'd ſomewhat ſolemnly ir will require 
to be, not onely becauſe tis a Paradox, but ſuch an one as 
will meet with a peculiar Tndiſpoſition to be enterrain'd; 
ſince Men cannot allow this Paradox to be a Truth, withour 
ſuch a Confeſhon of their Ignorance as muſt implicitely ac- 
cuſe them of Lazinels too. But however I think we may 
juſtly enough apply, with alittle variation, to our preſent 
purpoſe, that true ſaying of Seneca, Multi ad Sapicntiam per- 
veniſient, niſt &ce andattirm, that many had attain'd to a 
greater knowledg and command of Nature, if they had not 
preſum'd that what is arriv'd at already, is much greater and 
more conſiderable than indeed it is; eſpecially in compari- 
ſon of what is ſtill behind, and yer attainable: and therefore 
I think it not fit to ſuppreſs the Conftderations I was about 
to mention, fince the diſplaying them may perhaps do ycu 
and others Setvice,it they rouze up your Curicfity by ſhew- 
ing how much it has been defective, and 1t {which they ought 
to do) they encourage it alſo, by ſhewing You how much 
of Nature undiſcover'd there yet remains, to Recompeule 
as well as Exerciſe your Induſtrie, 
A 2 But 
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But becanſe that of the Particulars, whereby our Paradox 
may be confirm'd, there are divers that properly belong to 
the next enſuing Eſſay, the Proofs that we ſhall mention in 
this Diſcourſe, though I hope they will appear ſufficient a- 
lone, will yet be much ſtrengthned both as tro number and 
weight, it you pleaſe to adde to them thoſe Inſtances to be 
mentioned in the next Diſcourſe that may be conveniently 
referr'd to This. In which I ſhall therefore init bur upon 
V. general Conſiderations ; In all which I hope You will 
not forget thac I have already taken it for a Suppolition, 
which I doubt not of your granting me, That the Uſetulnes 
of the works of Nature to us depends chiefly upon the 
knowledg we have of their Properties and other Artribures; 
and conſequently,that the more we know of theſe, the grea- 
ter Uſe we are like to be able tv make of thoſe Phyſical 
things, (and on the contrary.) And therefore that ought 
to be look'd on as an Uſe of a Phylical thing, even though 
not immediately praRical,that helps us to make Diſcoverics 
of things that probably may prove fo, 


The I. Seftion. 


N DI conſider in the firſt place, That there are wery 
ew of the Works of Nature that have been ſufficiently 
conſider d,and are throughly known, even as to thoſe Qualities 
and other Attributes of this and that Body (or other Phyſ1- 
cal thing) which belong properly to ic, and are not thought 
to be (orelative to other Bodies. Tis not onely in the Ter- 
reſtrial Globe, but in almoſt every Body to be mer with in 
it, thit there may be a kind of Terra incognita, or undeteted 
part, whoſe Diſcovery is reſerv'd for our further Induſtry. 
This will appear the leſs improbable, if we conſider theſe 
twothings; whercot the one is, that there are divers wayes 
of inveſtigating the Attributes of Bodies, as Chymical, 
Optical, 
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Optical, Statical, 8c. which being Artificial, and requiring 
Skill, and Indaſtry, and Inſtruments, there are very few men 
that have had the Curioſity and Ability to examine them 
atrer thele ſeveral wayes: Wichout which nevertheleſs, di- 
vers other Attributes, ſome of which probably are capable 
of uletal Applications, are nor like to be diſcover'd. To the 
Proot of which, if it were needful, a multitude of Paſſages 
in theſe preſent Efſ2ies, as well as in our other Writings, 
might be eaſily referr'd. 

I ſhall therefore rather inf3ſt a lictle on the 24 of the two 
particulars lately mentioned. For it will eaſily appear not 
unlikely, that there thould be many things undiſcover'd in 
the other Works of Nature, when there are {o even in thoſe 
obvious and familiar Objects that men are trequently con= 
verſant with, and have occaſion totake Notice of; nay even 
in thoſe Nobleſt of meer Corporeal things, our own Bo- 
dies, whole Struure does ſo much merit our Curiofity,and 
of which it ſo highly concerns no leſs than our Healths and 
Lives, thit we have an Accurate knowledg, How many 
new Diſcoveries have been made in the preſent Age, beyond 
what the Induſtry of the Phyſicians and Philoſophers for a- 
bove 2000 years has been able to take notice of? Witneſs 
the Circulation of the Bloud, the 4ſe/an, Pecquetian, and 
Bartholinian Veſlels; to which may be added the DutZus 
Pancreaticus, and to which I doubt not will be added divers 
other Diſcoveries, to recompenſe the Induſtrie of the Ana- 
tomiſts of this inquifitive Age. 

In ſo tamiliar Bodies as Eggs and Chicken are, which ſo 
many thouſand perſons do dately ſee and handle, and perhaps 
eat, though many Ages fiace even 4riſtotle was ſolicitous a- 
bout tae Hiſtory of them, concerning which he has deliver'd 
diversnot inconſiderable particularsz yet there has been lir- 
tle within theſe. few years ſo much undiſcover'd, that whilfh 

mea werebotly diſputing whether the Chick was firſt _— 
®) 
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of the Yolk or the White, our excellent Harvey made it e- 
vident (which our own Obſervations have confirm'd to ys) 
that it is made of neither, nor yet of the Tredle , (as ſome 
modern Obſervers have taught,) but cf the Cicatricala or 
Speck that appears on the Coat of the Yolk. 

Who would imagine, thatin a Body ſo tamiliar, and (6 
often treated of by Philoſophers, as Snow, Mankind ſhould 
for ſo many Ages take no notice of a thing ſo obvious as the 
Figure of it frequently is; and yet Kepler is by a very learn» 
ed Writer acknowledg'd to have been the firſt,that acquiint- 
ed the World with the Sexangular figure (as tis wont tobe 
call's) of Snow, in a Diſcourſe by him publiſher on that Sub- 
je; and though 1 fiad mention made of it in 0laus Magn, 
and have obſerv'd it ſo ofcen (but not conſtantly inthe ſame 
ſh1pe,) etpecially abour the beginning of the ſeaſon of Snow, 
chat I cannot bur admire, men ſhould not have very early 
heeded fo obvious a Phenomenon, yet I find not the Diſco- 
very of it had been madeſo much as an Age agoe. 

As many Ages as Vinegar has been one of the commoneſt 
Liquors in the World, yet that it oftentimes abounds with 
Shoals ot Living Creaturez, that move, and in the Micro- 
ſcope look likelittle Eels, was looke upon but few Years 
fince as ſo new a Diſcovery, that when, as I formerly noted, 
I firſt propos'd 1t here in Enzland to divers very Learned 
Menand Yertuoſi, asa thing to be ſeen even without the 
help of a Magnifying Glaſs, they took it to be a deception of 
my Eyes, till their owa aſſur'd them of the contrary. 

That the Milky Way, though conſiſting of innumerable 
Stars, ſhould tor 2000 Years pals tor a Meteor, the incon- 
ſpicuoufnes of thoſe Stars keeps me from much admiring. 
And forthe {ame Reaſon I wonder not, that the men that 
liv'd before Galileo, reckon'd no more than 7 Planets, or 
ſuſpeted not that Yenw her ſelt is ſometimes Horn'd , 
and his her Full and Wane as the Moon. Though m_- la- 
: ances 
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ſtances may ſerve to confirm what I lately told Yoii, That 
many of the Attributes of Bodies are not like to have been 
diſcover'd by thoſe that imploy'd not Artificial Helps, But 
what may we not expeR that Mankind may overlook, when 
the Sun himſelf, which is not onely the moſt conſpicuous 
Body in the World, but that by whoſe Light we ſee all the 
Others, may have vaſt and dark Bodies (perhaps bigger than 
Europe or CA ſia) frequently enough generated and deſtroy'd 
upon him, or about himz and men, without excepting A- 
ſtronomers, never took notice of it, till of late Years the 
Excellent Galileo, or the induſtrious Jeſuite Scheiner , in» 
formed the World of them, And though I grant that they 
diſcover'd them by the help of Teleſcopes, (Inſtruments 
voknown to the Ancients,) yet it Men had been as watch- 
tal, as the Noblenes and Conſpicuouſnes of the Obje&t 
would make one expe, they might have diſcover'd ſome 
Spors at leaſt without thoſe Helps. For I find by an ltalian 
Letter of Galiteo's, that ſome Curious perſons of his Ac- 
quaintance, after his Diſcoveries had awaken'd them, de- 
ſcry'd and diſcover'd ſome of thoſe Solar Spots with their 
niked Eyes unzfliſted by his Tubes, 

It may belong to this firſt Setion of our preſent Eſſay to 
take norice; that one Account, on which we may reaſonably 
ſuppoſe men to be ignorant of the Uſes even of choſe things 
wherewith they think themſelves well acquainted, may be, 
that the bare difference of Climates,and of Places, may even 
in ſuch Bodies as wetamiliarly converſe with, beget ſuch new 
Relations betwixe them,as may endow them with Qualities, 
and fit them for Uſes we dream nor of. 

I will not here mention the diftering Qualities that Bodies, 
vulgarly referr'd to the ſame ſpecies of Plants, Animals, and 
other Bodies in almoſt all Countries, are endow'd with in 
ſome Countries; (as that Spiders are not venemous in 7re- 
land, and Iriſh W ood in general, if the received rm 
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be true, bas 2n hoſtile faculty 2gainſt venempus Creitures,) 
becauſe the inſiſting on this Suabje& would take up roo much 
room in this place, and is reſerv'd for another; and therefore 
Ile onely adde a Couple of Inſtances, the One to manifeſt 
what difference of Climates may do, and the Other to ſhew 
the unexpected Influence of difference of Places,though per- 
haps in the ſame Climate, | 

The Firſt of theſe Ex:mples is afforded us by Water and 
Ice, for thoſe that live in thoſe warmer Regions where it 
never freezes, and who have divers of them derided the Re- 
Jations of what happens in gelid Climates as ridiculous, in 
probability would never dream, that it could be a familiar 
uſe of a Liquor they were (o well acquainted with as Water, 
ro be broken or beaten in Mortars like a dry Body, and car- 
riedin Carts or Wheel- Barrows from place to place, and 
kepr all the Year in that form,to make other Water intenſe- 
ly cold in the greateſt hezrs of Summer. And even amongſt 
us, thoſe that have nor been very inquiſitive , can ſcaice 
im3gine that one of the uſes of Water ſhould be to ſerve for 
High- Wayes, whereon Armies may march for divers daies 
together, with all their Carriages and Artillery, and where- 
on they encamp and fight Battels with as much aſſurance as 
onthe firm L2nd; and yet thoſe that have been in Ruſſi«, 
and the neighbouring Northern Countries, aſſure us, that 
during the Winter when the Rivers are frozen over, they 
uſually take great Journeys on them, and oftentimes rather 
than in Summers, and chooſe that rigorous Seaſon, which al- 
lowsthem to march every where without ſinking into the 
Ground, to proſecute their Wars in. 

The Second of the forementioned Inſtances we are ſup- 
plied with by the Declination of the Magnetick Needle 
trom the true North and South points, and the variation 
of that Declivation, For though the Loadſtone were high- 
ty admired, as well by Philoſophers and Matbematicians, 
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Of the Yſes of Natural Things. 7 
as the Vulgar, and though ſince the great and happy uſe of 
itto Navigation has been generally known, men have been 
upon ſeveral accounts invited to conſider it with a peculiar 
atrention and regard, ye" that in ſome places the Magnetick 
Needle does not point directly, perhaps not by a great ma- 
ny degrees, at the Pole, as in others it does , is no anctent 
Obſervation, ſince tis aſcrib'd to Sebaſtian Cabot; and it ap* 


pears by the Writings of our famous Conntrey- man Grlbert Gilb-rt de 22s, 
h:mlelf, *That it muſt be ſome body thar liv'd fince he wror, $*** ®-*<r 


that muſt have the honour of being allow'd the firſt Obſer- 
ver 0: that ſtrange and unexpeted Phenomenon, That often- 


times inthe ſelf ſame place, the declination of the Neeale to- # 5: the fame 
wards the Eaſt or Weſt,does in proceſs of time conſiderably alter. Gitveit 11.4, 
Which Diſcovery } cout confirm by comparing ſome Ob- ©*3* 


ſervations I have had Opportunity to make, with chole re- 
corded by ſome modern Authors, 

Aad as the ſame kin of Bodies may have differing Qua- 
lities, and conſequettly Ulcs in differing places; fo they may 
bave,if examin'd or impioy'd at diftering times, com-riſfiag 
under that name, together with the 4 Seaſons of the Year, 
thoſe peculiar Se:ſons or Periods of Time, to which ſome 
ſignal Change of Qualities or ſtate in particular Bodies do 
belong, 

The Murations, upon the account of Time, which I am 
here ſpeaking of , are not thoW@that are obvious to every 
Eye, ſuch as the diftering Qualities of Fruit green and ripe, 
or the Degeneration of Wine into Vinegar, but ſuch as are 
not vulgarly taken notice of, and require either Skill or Cu- 
riofity, or both, in the Obſerver; and of chele a few Ioftan- 
ces will ſuffice for a Taft, 

When common Urine either is freſhly made, or has not 
long been kepr, the volatile and pungent Salt is ſo clogg'd 
with other particles wherewith tis aflociated, that uſually,to 
obtainir, one mult evaporate or -w- away near 8 or 9 pow 
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of 10 of the Liquor, and then at length give anot inconſi- 
derable Heart to force up the L2ft: bur though the Trade(- 
men that deal in Urine do commonly overlook the diffe- 
rence; yet if the crude Liquor be kept 6 or 7 Weeks, 
though not near the Fire, the Saline and Noble pzrts will 
have ſo extricated themſelves, that a very gentle Heat will 
mzke them aſcend, and leave behind chem that Phlegm thac 
formerly would have preceded them. 

That the Thames Water, which our Navigators are wont 
to tzke with them in long Voyages , after a while , if 
they ſail into hot Climares,ſtincks very otten too offenſive. 
ly to be potable,that,waich hippens uſualiy ro Water which 
is valgarly obſerv'd to putrefie by long ſt211ing, will eafily 
periwadeus z and yet tis found, that rhis Water, by being 
xept long enovgh in the ſame Veſlcis, though ir bein the 
f:zme or even ia an hotter Climate, will at length looſe irs 
Stinck, and grow potable again; 3s I have, upon Equiry 
purpoſe!y made, been aſſur'd, not onely*by the valgac Vra- 
dition, but by two very inquiſitive Perſons upon their own 
knowledg: the one having particularly obſ{crv'd it, (ayling 
betwixt Europe and Africa, and the other ia 4 Voyage to, 
and from America. And I the rather meaiton this, becauſe 
T am very credibly inform'd, that there are divers other was 
ters, that have this faculty of recovering after Putref:Rion, 
which is ſuppos'd to be yuliar to the water of the Thames. 

And, it I much miſtake not, one or both of thele very 
Perſons nam'd another River to me, with an affirmaiton of 
its haviag the ſame power of Self-Recovery. And having 
held ſome Curioſity to try Experiments, how Pump- water, 
or the like rough Water, as they call them, that would aot 
bear Soap , may be help'd, an Induſtrious Perſon I im. 
ploy'd aflur'd me, That he met with Pump-waters, which 
after having ſtood a tew dayes, without having any thing 
done to them, would bear Soap, which before they would 
not do, Coriander 
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Coriander Seeds, being freſhly gathered, have been ob- 
ſerv'd to have ſo much Acrimony, that divers of the Anci- 
ent Phyſicians reckonthem among Venemous Plants; and 
in Dilpenſatories they are uſually preſcrib'd to be prepar'd 
with Vinegar, or ſome other CorreRive: whereas the more 
accurate Obſervers take notice, that within a competent 
time after the Seed is gathered, ic looſes of it ſelf that excel. 
five Actimony thzr at firſt blemiſh'dir, Andrhe likeI find 
oblerv'd, by good Apothecaries, of the roots ot Aron, 
which are mitigated by keeping, (and which ſome noted 
Phyfitians of my Acquaintance Co little leſſe maguitie to 
me than does Quercetan himſelt.) 

{ T hat Vegetables, what k»own way ſoever they are wont 
to be laid up, and erder'd, do not afford, unleſle fit reduc'd 
tro Soot, any dry volatile Salt, like that of Animal Subſtan- 
ces, Ielſewhere mA particularly declare, and thoſe thar 
have had the Curiolity to try it will confirm; but yet by 
ſome Diſcourſe I lately had with a very Ingenious perſon, 
and ſome ſubſequent Tryals made atter a way I devisd to 
examine diſtill'd Liquors, I was ſatisfied that there are di- 
vers Vegetables, and thoſe very commonly grow:ng here 
in England, which being gather'd and laid rogether ata cer- 
tain Seaſon, and Cdiſtill'd alſo at acertain nick of time, will 
yeild, in ſtead of the Vinegar-like and other Liquors wont 
to be afforded by ſuch Plants diftill'd the common way, a 
volatile Spiritz which in Smell, Taſt, and divers operations, 
25 turning Syrup of Violets green, hiffing with acid Spirits, 
&c, reſembles the volatile Spirics and Salts of Apimal ſub- 
ſtances; and, which I coubt nor but You will wonder at, this 
great Change, whoſe Secret I with I durſt reach You, is cffe- 
Red withour the help of any Adcicament. j 

Aad that You may not think that tis onely in Veget2ble 
& Animal Subſtances , thit are commonly of a mcre looſe 


or alcerable Texture , thac the trying thiogs at one time 
B 2 rather 
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rather than anotber may be very conſiderable , I will add a 
c2uple of Inſtances even in Mineral Bodies, 

It is a Chymical Complaint,even of the Curious and Ex- 
perienc'd, that though Authors teach us to make the Salt 
of violently diſtill'd or calcin'd Vitriol, by forthwith Ujcing 
the Caput mortuwm, (from which all the Oyl has been by the 
violence of Fire torced out,) and extracting the SaJine part 
by zfluſtons of Water yet thoſe*that make exat tryals of it 
find, tht whenthe dark red Maſs of Powder is newly taken 
out of the Veſlels.tis ſo rotally robb'd of its Saline particles, 
that no Aﬀuſion of Water will at all obtain from ic the ex- 
pected Salt. Notwithſtanding which, having purpoſcly en- 
quir'd of ſome, that diſti]| great quantities ot Oyl of Vitri- 
ol, whether or no, when they had mace an end oft one Diſti}. 
lation,'f they lay by the Caput mortuum fora petty while in 
the Air, they could not find ic impmegnated enough with 
new Saline particles, to befit to yeild more Menſtruum, and 
be worth another Diſtillation? I was anſ(wer'd- in the Aific- 
mative, provided that (as I mention'd in the ſtate of the 
Cale) there were a competent time interpos'd between the 
tormer and the latter Diſtillations. (The reaſon which, ac- 
cording to my Tryals and Conjectures, may be aſſign'd of 
this odd Phenomenon, belongs not tothis place, but You 
will hereafter meer with it in another.) 

The fecond Inſtance I promis'd You, is afforded me by 
Stones; for there are, and not far from this place, Quarries 
of ſolid and uſeful Stone , which is imploy'd about ſome 
ſtarcly Buildings I have ſeen, and which yetis of luch a Na- 
ture, wherein divers other ſorts of Stone zre (id to reſem- 
ble it, That though being digg'd at a certain Seaſon of the 
Year,it proves good and Curable,as in thoſe Structures new- 
ly mentioned yet imploy'd at a wrong time it makes but 
ruinous Buildings, as even the chict of thoſe Perſons, whole 
Proteſhon makes him more converſant with it, has _ 
acknows 
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acknowledg'd to me to have been found by {ad Experience, 
But concerning this Obſervation , You may expect to meet 
elſewhere with a- further account, 

And though Time and Place be two of the principal, yer 
they are not the onely Circumſtinces, whole Variations 
may make ſome ſuch Attributes diſcover'd in Natural 
Things, as are not uſually heeded; of which I ſhall mention 
but a Couple of Inſtances, becauſe they may ſerve to ſhew 
You, That ſuch Circumſtances as are thoughr the ſlighteſt, 
may afford new Uſes even of Solid and laſting Bodies. Sil- 
jul Artificers, that grind Optical Glaſſes for Tubes , have 
complain'd ro me, That oftentimes the convex Glaſſes they 
f ſhion, will prove Veiny, and conſequently, after all their 
labour, of little value; and yet they are not able to diſcover 
theſe unwelcome Veins in the Glaſs, by the moſt caretul 
viewing it againſt the Light, ti)! chey have ſpent a pretty 
deal of time abour working of it, and even then they are un- 
able to deſcry theſe Blem-ſhes, it they hold the Glals at an 
ordinary diſtance from the Eye, but they are oblig'd to re. 
move it a great way (perhaps 6 or 7 foot) farther, ſo much 
may an increaſe of Diſtance become (erviceable, even where 
one would expect the quice Contrary, 

But probably You will look upon Poſture as a flighter 
Circumſtance than Diſtance it ſelf, and yet D* Gilbert has 
obſerv'd, and I have found it ttue by many Tryals, That 
long lrons,as the Bars of Windows, that have ſtood uprighe 
for a great while, do, by that perpendicular Poſture, acquire 
a Verticicy or Magnetick virtue, as having acquird Magae- 
tick Poles. So that if You apply the Needle of a Dial 
(which I mention as the readie(t way of Tryal) co the lower 
part of the Bar, it will draw the South end of the Needles 
whereas the upper Extream of the Barr will ſeem to drive a- 
way that end, and will draw the Noithern. 

Buc here I muſt not torg« c ro take notice, that I can _ 
thi 
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think Men will be able to know all the Properties and Uſes 
even of familiar Bodies and other things, till they have Ma- 
thematically confider'd them there being ſeveral Attributes 
belonging evento ſuch things, which a Naturaliſt, thoush 
Curious, will probably never find out,unlefle he be both 2c- 
quainted with M:thematical Diſciplines, and have the Curi- 
ofity to apply them ro Phylical Subjets. And though in 
other Efſys of this Book divers things are deliver'd,thac do 
Ciretly enough tend to maniteſt whar I have now ſaid; yer 
tis of ſuch importance, thit Naturaliſts ſhould be throughly 
perſwaded ofa Truth, that may be ſo much more uſeful thin 
tis yer generally admitted, that I am content to inculcate ir 
by ſetting down here a few Inſtances of ſomewhat a differing 
ſort from thoſe elſewhere delivered, and more approprited 
to the preſent ſubje of our Diſcourſe. 

You will aot doubr, bur that ever ſince the firſt Ages of 
the World, the majority of Men have had ſome occaſion or 
other to ſee Bodies (wing; and yer till Gal:lco (for he is ge- 
nerally believ'd the Diſcoverer) took notice of the Vibrati» 
ons with a Mathematical Eye, men knew nor this property 
of Swinging Bodies, That the greater and ſmallec Arches 
were, as to Senle, equitemporaneousz from which Diſco+ 
very have been deriv'd ſeveral Praftices of good Ule, ſome 
ot which have been already mentioned in theſe Eflays. 

That Water, running out at 2a Hole made in the fices 
near the bottom of the Veſſel, makes a Parabolical line, or 
one ther neer reſembles it, and that in ſuch efluxions of w2- 
ter there is a determinate proportion aſſignable betwixt the 
per pendicular heighr of the Liquor, and the Diameter of the 
Hole, whereby the Velocity and Quantity of Water that 
would run out, may be computed, has not been, that I know 
of, taken notice of, till rhe Obſervations of the above nam'd 
Galilco and the dilgent Merſennus (to which we may elle- 
where add ſome of our own) have endeavour'd to define 
thoſe matters. As 
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As conſtantly as we have occaſion to take notice of Air, 
and Water, .and Glaſs, yet the Curiofity of our modern 
Maſters ot Opticks has obſerv'd many things touching the 
RefraRion of the beams of Light, made in thoſe mediums 
in Ciftering Quantities, and To and From the Perpendicu- 
Jar, not to {y any thing of the Equality,of che Angles of In- 
cidence, and of Refletion mace on the Surface of ftil} Was 
ter, unheeded by thoſe that are not verſt in Opricks: The 
drops of Dew, that hang in namberle's multitudes upon the 
Graſs and Leaves, are things that every Eye has been ijavit- 
edto takenoticecf, by the Oricne colours the Sun is wont 
to make them aford us; but till che Excellent Des Caries, 
contemplating them with a more Critical Eye, toung,. {hat 
inlach a determinate Angle mace at the Spectator's Eye, 
hetween the ray of Light coming from 2 certain pare of the 
Drop, and the 1im2ginary (tric Line reaching t:om rhe Eye 
tothe Sun's Center, the Drop appear'd red, and in another 
ceterminite Angle exhibired Yellow, Blew, and other Co. 
Jours, and at other Angles ſhewed no Colour at allz the 
Wo:1d ignor'd a conficerable property of Spherical Dia- 
phanums irradiated by the Sun, and ſeems not to have 
Creamr of a nzat Hypotheſis, with which ſome Ingentous 
mens Minds are no lefle taken, than their Eyes'are with thoſe 
vivid colours of the R-:inbow, which ir pretends togive a 
clear account of. Andthough we daily fee pieces of Wood 
2nd Timber broken by the weight of over heavy Bocies, 
yet till the often nam'd, and ſtill ro be commended Galileo 
apply's Geometry and the Doctrine of Proportions to mat- 
ters of this kind, the reſiſtance of Solid bodics to be broken 
by Weight (whether their own, or that of other Bodies) 
ſ{cems not to have been ſo much as ſuſpeRed to be reducible 
to ſuch an Eſtimate , as he and others haye brought ic to, 
And a Virtuoſo of my Acquaintance, (tor whom Merſennus 


lad the way) in a Muſica] Inſtrument, that I have with n 
ure 


Metcorumeap.s, 
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ſure heardhim play on, can obſerve a property of Metals 
chat Chymiſts thought not of, namely, that equal Wire. 
ſtrings mace of diftering Merals, and having adue Tenſion, 
will yeild Sounds, differing as to Sharpnes by determinate 
Muſical Notes, or the Diviſtons of them. And to theſe I 
might add divers other Remarks of Merſennu and Galileo 2- 
bout the force of Guns , (which were found to increaſe with 
their Length bur till ſuch a number of Feer, beyond which 
the Length cid but lefſenit,) and the Parabolical line in 
which Bullets (th:t are thought of all other Bodies to move 
the ſtraiteſt) are ſaid to move; and I know not how many 
other Mathematical Arrribures (it I may fo call them) of 
Natucal things, that Geomerricians, Aſtronomers, Engi- 
neers, 4 C. have already oblerv'd, might be here added, bur 
that I think it ſofficient co ſubjoyn one Inſtance more, that 
may we!l ſerve to keep us from imagining, that even the 
moſt familiar OvjeRs inthe World, and that ſeem likely to 
aftord the leaſt Diſcoveries, have been ſufficiently confſicer'd, 
For how few Phenomena in Nature are there, that occur to 
us more frequently than the falling of heavy Bodies ? and 
yet though the Ancients and C4r2/totle himſelf rook notice, 
that there was an Acceleration of Deicent in talling Bodies, 
yer we find not that any ſo much as fairly attempted to de- 
termine that acquir d Velocity, till Galileo's Obſervations 
reduc'd it to the Proportion mentioned in ſome of the for- 
mer Eſſays, wherein moſt of the following Mathematicians 
(tor I have ſcarce met with two Difſenters} have acquieic'd; 
and whereby in the VIII* Eſſay we endeavoured to meaſure 
Heights and Depihs without Geometrical Inſtruments. In 
a word, till Geometry, Mechanicks, Opticks, and the like 
Diſcipl:nes be more generally and skilfully applied ro Phy- 
{1-al things, I cannot think otherwiſe than that many ot the 
A.tributes and Applications of them will remain unknown 
thcre being doubtles many Properties and Uſes of Natural 
things, 
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thing* * .at are not like to be obſerved by choſe men, though 
oth*: wile never fo learned, that are ſtrangers to the Mathe- 
maticks. 

And as I h:ve hitherto obſerv'd of Bodies, ſo I ſhill ven- 
tureto add of Qualities , and divers other Natural things, 
that even thoſe, that are very tamiliar, may have Attributes 
and Uſes, which thc Generalicy of Men, without excepting 
thoſe that are otherwiſe Learned, are not wont to take any 
notice of, 

That Black bodies (for Inſtance) 2s ſuch, 2re much more 
ſt:ongly and ealily warm'd by the Sun beams thin White 
ones, nay (though che diſparity be nor to great) thin Bodies 
of any light Colour, c:#r& paribus, is perhaps more than 
even You have taken notice of: and yet [ {hall hereafter 
have occaſion to prove it by divers Inſtances, and You may 
ealtly try it, either by expoſing for ſome time to the Sum» 
mer-Suna White Glove and a Black, or a couple of Eggs, 
whereof one is Iak'd, or otherwiſe Black'd, all over. 

Cold is one of the moſt familiar Qualities Men have to 
ceal with,and though they otherwiſe are not wont to expect 
mu.htromit , yet leait of «Il would they expe that it 
ſhould, contrary tothe receiv's Definition of ir, which is,con= 
gregare tam Heterogenea quam Homogenea, thit it ſhould, I 
ſay, perform the office of Heat in Spirit of Wine, nay and in 
preſenting us ardent Spirics from Beer and other L:quors 1n- 
teriou: to Wine; aad yet, not co mention Paraceiſus's Pro» 
ceſs of making the Eflence ot Wine by treeziog ail the 
Flegm,we have the repearec Experiments of Navigators in- 
to the Frigid Zone, '4ho aſiure us,that not oacly from Wine, 
but trom Beer, by the Congelation of the Aqueous parts, 
there may be ſeparated or obtaia'd a Liquor ſtrong, hot, and 
Spirituous, almoſt like CAqua vite. 

And even in our temperate Climate ſome odd Separati- 
ons may be made by Coldz i; ,aot to anticipate thoſe = 
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als of mine that belong to other Papers, there may,by ſuch 
Cold as we have here, be made a Separation in Oyl,ofa Li- 
quor much finer and more Spirituous than the reſt , for [ 
know an Eminent Artificer, who kepr it as a choice Secret 
to reſort (as himſelf confeſt to me he did) in hard Froſts to 
the great Jarrs of Oyl, where he often tound greater or leſler 
Cracks or Chinks in the congeal'd part of the Oyl, in which 
Cranies was contain'd an unfrozen Liquor , that appear'd 
thinner and finer than common Oyl, and was much better 
than it toprelerve things from ruſting; (as perhaps haviog 
left many of its Saline parts in the Concreted Oyl,) and tor 
thac purpoſe was much priz'd not onely by him, but by 
ſome Watchmakers,that were made acquainted with the vir- 
eue of it, 

But twere tedious toinſiſt on all the Inſtances that may 
be brought, of the Applications th:t may be made of Co- 
lour, Sound, Levity, Springines, Fermentation , and even 
PotrefaRionz and twould be not onely tedious, but almoſt 
endleſs to proſecute thoſe Inſtances thit might be afforded 
by other more general and operative ſtates and faculties of 
Bodies, For not onely Motion and Reſt, Fluidity and Firm- 
neſs, Gravity, and the like, have a more univerſal Influence 
on Natural things, thin even Philoſophers are wont to take 
notice of: but thoſe le(ſe Catholick Afe&ions of Matter, 
thatare reckon'd among bur particular Qualicies, ſuch as 
Gravity, and Heat, may have fo diffus'd an Influence, and be 
applicable to ſo many differing purpoſes, that I doubt whe- 
ther all che Ules of that particular degree or Pitch of Hear 
that reigns in Fire, will have all ics Utes diſcovered, betore 
the laſt great Fire thall diſſolve the Frame of Nature, 

Nor muſt I pretermit one conſideration more, that be- 
longs to my preſent SubjeR, which is, that probably many 
more Qualities (or other Attributes) would be taken notice 
ot, eveniathole Nitural things that are reckon'd among be 
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moſt known , if Men did not want a meaſure of Cariofity 
that might juſtly be expected, For I ſpeak not here of Cu- 
rivfity in general, (which I doubt not would make far more 
numerous Diſcoveties, than were neceſſary to juſtify my 
preſent Diſcourſe,) bur I onely ſpeak of ſuch a Curioſity 
about the chings of Nature we familiarly converſe with, as 
we could (carce want,if it were not out of Lazineſs, or a pre- 
judicate Opinion, rhzt makes us take thar for granted, that 
we ihould find to be quite otherwiſe, if we did not chooſe 
rather ro preſume than to try. 

Thus chr falling Bodies, the heavier they are, the faſter 
in proportion they tall, has been a receiv'd Opinion in the 
Schools fince Ariſtotle's time, and has kept the Equiveloci- 
ty (as to Senle at leaſt) of Bodies of very differing bulks and 
Weights falling from moderate Heights (ſuch as ſurpaſs nor 
ordinary Towers and SreePles) from being taken notice of, 
till of late Inquiſitive men by Experiments found it our, 

That Water by Glaciation 15 reduc'd intoa leſſer Room, 
has been 2nd is ſtill the opinionnot onely of the Vulgar, bur 
of the generality of Learned men; and yer that Water is not 
condens'd but expanded by treezing, he that wil} congele 
that Liquor in veſſels ſtrong enough, may ealily find by ery- 
al. And the floating of Ice upon Water, and the Bubbles 
that are uſually to be obſerved init, may alone to luffice to 
makea conſidering man diſtruſt the vulgar Opinion. 

That the common Air we bregth and live io, is a Body en- 
dowed with poſitive Levity, has been for many Ages, and 
continues to be almoſt univerſally believed; and yer it mea 
bad the Curioſity to examine this Suppolition by one or 0- 
ther of thoſe ſeveral wayes, by which rhe Gravicy or Levicy 
of the Air maybe diſcovered, they would quickly find that 
ris not devoid of Weight. Andeven ſo flight a way as the 
condenſing the Air in a blown Bladder, by tying a Strirg 
ſomething ſtrong about the _—_ of it, may bear witnels 
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ro what we ſay. For though we ſhould oppoſe , as ſome 
have lately done , Thor in ſuch cafes the Air is not in its 
Natural ſtite, but condens'd 5 beſides, that is an ObjeRion, 
to which all the tE.xped:ents of weighing Air areno way lia- 
ble, it makes rather againſt the Objetors,than the Conclu- 
ſion againſt which they urge it; ſince, ifche Particles of the 
Air be really light, the filling the Bladder the taller of them 
ought ro make it rather lighter than heavier. 

T hat greater and leſſer Sounds do, as to Senſe, move with 
2n equal Swiftae(s,is that whole Contrary is taken for grant- 
ed, and the mote excuſ2bly, becauſe tis evident and confeſt, 
thatgreat and ſmall Sounds do not move equally tar: and yer 
th:t this Equivelocity of Sounds has been made out by the 
late Obſervations of che diligent Mer ſennas, and others, you 
may remember to have been delivered in a * foregoing Eſ- 
ſay, where [ alſo endeavoured coſhew, That this property of 
Sounds is not un3ppliable ro Humane Utes, 

That the Loadſtone , which by immediate contact will 
take up Iron, ſhould have ſo ſtrange a Property as to tiake up 
far more-whena Cp, or conven:ently (hip'd piece of Steel 
is interpos'd betwixt it and the Body to be rais'd, is a thing 
ſounlikely, that though the Ancients knew and much ad- 
mired the Attractive Virtue-of the Loadſtone, yer they 
{eem'd not co have ſaſpeted it enough to vouctſife it a 
a Triil ; and yet (ince Gilberts Writings came abroad, he 
muſt bea great Novice in, Magnetical Afﬀairs, that either 
ignores or doubts it, But I muſt not do any more than 
crouch upon Magnetical Experiments, fince they atone would 
sfford me ſo many Truths ( which the generlity of men 
would not have thought likely enongh to be worth trying) 
tiat coenumerate them,th»ugh it might convince Your Un- 
derſtanding, would I tear exerciſe Your Patience. 

That tis the property of untlak'd Lime to grow hot by 
CAntipertſiaſis, uponthe pouring on of cold Water, mw 
ther 
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ther cold Liquors, and conſequently not to grow hot upon 
the Aﬀaufſton of Liquors that are not Cold, is not onely ge- 
nerally beleived both by Learn'd and Unlearned, bur this 
property of Lime his been imployed as an Argumene to 
prove other Matters, as well by divers of the new Philoſo- 
phers, 25 by many of them thar imbrace the old Ari/orelian 
Principles: whereas I doubt nor but a little Tryal might ea- 
fily dilabuſe them: for by the Aﬀuſion of dive:s Liquors a- 
Raally warm, I have made Lime flake with ics wonted vio- 
lence, if not with agreater. And in other Liquors aRually 
Cold like unheared W ater, and one or two of them fur more 
thin or ſubtle rhan Ir, I hzve kept Lime long without {lik- 
iog, and without imparting to the ambient Liquor any ſen- 
fible Heac, The Quality of theſe Inſtances makes me think 
it needleſs to increaſe their Number , fince we can ſcarce 
wiſh a gieater inducement co expe, that many new Attii- 
butes may be diſcovered in the works of Nature, if mens 
Curioſity were duely let on work to make Tryals, than that 
divers have bzen tound our tht ſeem'd fo unlikely,thar men 
though it would be ia vain to try them. 

To theſe ſeveral ſorts of Inſtinces, that have hitherto 
been reduc'd co our firſt Conſideration, might well be ad- 
ded, Thar Bodies which have the ſame Denomination, and 
from whence men are theretore wont to expea the fame, 
2nd but the ſame, Operations and Uſes, may yet have pecu- 
liar ones, and ſome of them very differing from thoſe of the 
Generality of other Bodies that bear the ſame name. Bur 
Examples of this kind will more conveniently be mentioned 
in the laſt Eflay: and leaſt this ſhould ſwell roo much, diſÞ 
miſſiag this preſeat Conſideration, we will advance to the 
Next. 


THE 
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Conſider in the ſecond place, That the Faculties and 

Qualicies of Things being (for the moſt part) but cer. 
tain Relations, either to one another,(as between a Lock and 
a Key; )or toMen, as the Qualities of External things referr'd 
to our Bodies, (and efpecially to the Organs of Senſe, )when 
other Things, whereto Theſe may berelated, are bercer 
known, miny of Theſe with which we are now more ac- 
quainced, may appear to have uſetul Quzlicies not yer taken 
notice of. 

I ſhall elſewhere, Pyrophilus, have occaſion to ſhew You 
more fally on what Grounds, as well as in what venſe ic is, 
that I rake the moſt of the 2uslities of Natural Bodies to be 
bur Relative Things. To vur preſent purpoſe it may ſuffice 
to adumbrate my Meaning by the newly hinted Example 
of a Lock and a Key, where, 2s that which we conſider in a 
Key, as the power or facultie of Opening or Shutting ſup- 
poſes and depends upon the Lock whereto it correſponds; 
ſo moſt ofthole Powers & other Attributes that we call Qua. 
lities in Bodies,depend ſo much upon the Structure or Con» 
ſtitutions of other Bodies thatere diſpos'd or indiſpos'd to 
be ated on by them, that it there were no ſuch ObjeRs in 
the World, thoſe Qualities, in the Bodies that are ſaid tobe 
endow'd with them, would be but Aptituies to work ſuch 
Eft:Rs, in caſe convenient ObjeRs were not wanting. As 
if there were no Lock in the World, a Key would be but a 
piece of Iron of ſuch a d<terminate Size and Shape. And this 
Compariſon I the rather imploy, becauſe it may be further 
applied to our preſent Diſcourſe. For as if ſome barbarous 
American ſhould among other pieces of Shipwrack, thrown 
by the Sea upon the Shore, light upon a Key of a Cabiner, 
he would probably look on it- as a piece of Iron, fir my 

or 
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for the inconſiderable Uſes of any other piece of Iron made 
much broader at each end than in the middle, bur, having 
never ſeen a Lock, would never dream that this piece of Iron 
had a faculty to ſecure or give acceſs to all that is contain'd 
in ſome well furniſht Cheſt or rich Cabinet: So there is ma» 
ny a thing that ſeems to us uſeleſs, whilſt we look upon it on» 
ly init ſelf, which will perhaps hereafter prove highly uſeful, 
when we ſhall light upon ſome other Bodies peculiarly firted 
to a@ uponir, or receive impreſſions from it. Bur this will 
be better apprehended by the following Inſtances, 

Though Iron be ſo common a Body as it is, and its Uſes 
are very many, and have been known as long as fince Adam's 
time, yet all thoſe differing Bodies,on which men of all ſorts 
imploy'd it to work , aad all rhoſe various wayes whereby 
Chymiſts, Phyficians, and Mineraliſts have wrought on it 
during ſome thouſands of Years, did never diſcover to man 
one of its nobleſt and uſefulleſt Properties, which, for ought 
we know, was never found out till within theſe 3 or 4 Ages: 
for a Steel Needle, beiog applied to a Loaditone, maniteſt- 
ed it ſelf to be capable of conſtantly ſhewing the North and 
South in 2ll Seas , inall Weathers, and in all times of the 
Day and Night to Navigators, who , by this Property, 
which depends upon the Rel:tion that Iron has to one onely 
Stone, have been enabled to diſcover the New World, and 
enrich the Old with the Drugs and Treaſures of it. 

Atcer all the vain Attempts that even ſubtle Chymiſts 
hive made to arreſt the Fluidity of Quick- ſilver, the know- 
ingſt Perſons that have medled with that Mineral,and eſpe- 
cially if they have obſerv'd that the keeneſt Froſts , that are 
capable of freezing even 4quas vite, are unable to congele it, 
have been very much indiſpos'd to reckon an eafie Coaguli- 
blenes amongſt its Qualities; and yet we ſee, that though 
the Mixture of no other known Body will diſcloſe its having 
any ſuch AfeRion,yer the Vapor of melted Lead will fome- 
e1mes 
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times (for that Experiment will not alwaies ſucceed) reduces 
Quick-filver even in its Maſs into a conſiſtent and tome. 
what tough anJ hard Body, 

Vinegar being a Liquor, that has been generally known 
and us'd for ſomethouſands of Years, men hve imploy'd ir 
upon great variety of Bodies, and to very many Uſes, bur 
eipecially ro communicate a Sowerneſs co the things where- 
with twas mingled; bur when ic came {probably by chance) 
to be applied to the diſſolving of Lea calcin'd or crude, ir 
manifeſted thatit hada faculty roexhibit a more than S:c. 
charine Sweernes, which, for ought I know, it exbibirs with 
that Meral onelyy for I have not yet known crude Vinegar 
diſſolve Tin though Calcin'd, and though by a ſl-ght Arti- 
fice, ellewhere mentioned , we have been able ro make 
ſtrong Spirit of Vinegar Ciſlolve the Calx of Fapiter, yer 
was the Solution far differing from , and inferivur to, the 
T aſt of the Solution of Lead newly mentioned. 

Spirit of Urine is a Liquor that has been long known to 
Chymiſts, and might reaſonably be lookt upon as likely to 
be a good Menſtruum for ſeveral Bodies: but tis not pro- 
bable, that after it had beenimployed to diſſolve divers come» 
pact Bodies, it ſhould be ſulpeRed, that it would cogulate 
ſochin, light, and tugitive a Body as Spirit of Wine it ſelt: 
and yet we have often (as there will be hereafter divers oc- 
caſions to relate) tryed, that it both Liquors be ſufficiently 
pureand dephlegm'd, they will afford that ſtrange Snow- 
white Concretion that Helmont Cals his Offa alba; which, 
however by bis Followers afcrib'd to him as the Inventor, 
I find mentioned 1n ancienter Books than his: and I rememe 
ber that even Raymond Lully relates, with what wonder he 
fi: ſt (aw this Experiment (which indeed is conſiderable) per. 
form'd, 

Aud as the Spirit of Urine has ſuch an odd Property, when 
it meets with ardent Spirits dephlegmedy ſo the Spirituous 
parts 
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pirts of Urine, without being ſeparated from the zeſt, have a 
taculty that one may yet lelle expe, ifthey be ducly im- 
ployed, to operate upon Musk: as I have had che opportu- 
nity toinform my ſelt by inquiry of a Scholar, who lived in 
China, and affirm'd himſelf co have divers times feen Musk 
made. For this Perſon anſwered me, that he had obſer v'sd ir 
to be the PraRtice of others, and had made Tryal of it himfelt 
in thoſe Eaſtern parts, That the Musk being made up, and 
pur into Cods or Bags made of the skia of the ſame Animal, 
(in which form TI have received Preſents of Musk fent me 
trom the 1ndies) they co either before or after hang it in a 
houle of Office, ſo as it may, without touching the groller 
Bocies, receive the fetid Exhalations of that Naſty placezby 
which Urinons Steams, which tis expos'd to for ſome dayes, 
the leſle Active or more immers'd Sceat is, as it were, call'd 
out, and excited or heightned, And 1 found by farther En- 
quiry ot the ſame Perſon, that having carried Musk from 
thoſe Eaſtern Regions, where tis made, to other and remote 
parts of che ſame 1ndzes, he found, T hat by thelength of che 
Voyage by Sea his Musk had very much loſt its (trength, 
which he atterwards reſtor'd to it by tollowing the Advice of 
ſome $kiltul Perſons, according to which he cyed the Musk 
cloſe in a Bladder, wherein h2viag pricke many little Holes 
with a Needle, he hung it up for ſorae dayes in ſuch a ſtink- 
ing place as has heen newly mentioned. Whereto agrees 
very well what I have read in a late Eminent Phyſician of 
Rome, (where the Art of Pertuming is very much cultivated) 
who com:nunicates it as the chiet Secret practic'd by rhe 
Pertumcrs there, tor recovering the Scent ot decayed Musk, 
That it be kept tor a competent time ia Linnea well moiſt- 
ned with rank Urine. 

T he uſes of Geſſo (as the Spaniards and Ntalians call it) or 
Gyp[«m,are numerous enough in the Shops of Stone- Cutters, 
Moulders ia Plaiſter or 5 Sam divers other Artificers; 

bur 
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but one would ſcarce ſuſpeRt, tht beſides the various uſes 
theſe Tradeſmen pur it to, it ſhould have one ſo very difter- 
ing from them, as to be anexcellent Medicine, if I may fo 
call it, tor Wine: and yet that they uſe great ſtore of it about 
thoſe Choice ones that comes to us trom the Canaries, is 
noted Tradition among thoſe that deal in in that fort of Li- 
quor, and has been confirm'd ro me by an Eminent Wine- 
Merchant,thar liv'd ſeveral Years in thoſe I{l:nds. And that 
about Malaga they put a good proportion of it into the 
Juice of their Grapes,wihen they tun it up, is afftirm'd ro me 
by 2 Curious Eye.witneſs, who was there in Viatage time, 
and of whom I purpoſely inquir'd about ir. 

Though Silver be ſo Noble a Metal, and ſo much known 
and us'd, that ewas the Price of things «s early as CAbra- 
ham's time, yet one very fine uſe of it has been known, bur 
fince the Art of Annealing upon Glafſe came to be praiſed, 
For among other Experiments of this Art we find, that pre- 
pared Si\ver (and I have ſometimes done it pretty well with 
thecrude Met:l) being as it were burnt uwpon a Plate of 
Glaſs, will tinge it with a fine Yellow or Golden colour; 
Thereare alſo divers Mineral Earths, and other courſe Ful- 
files, of uſein this Art, which, by the help of the Fire, makes 
them impart colours to Glaſs, both tranſparent, and ſome. 
times very diftering from thoſe of the Bodies themſelves, as 
I may elſewhere have occahon ro ſpecifie. In the mean time 
give me leave to name this Refletion upon the Art of Paint- 
ing, Thar tis very hard for us to be ſure that we know ſo 
much, as all the ſeveral ſorts of Uſes that may be made of 
the particular Bodies we converſe with, fince upon the in- 
veation of anew Art or Trade, of which we know not how 
many remiinyet to be found out, divers Uſes and Appl:ca- 
tions of Bodies come to be diſclos'd, that were never (uſpe- 
Qed before, 

The uſe of Lyes made with common Aſhes to with Lin- 
nen 
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nen, has render'd them for theſe many Ages very familiar: 
But though their EfteQts on the other Bocies, upon which 
chey have been imployed , ſeem'd not to have any affinity 
with what I am going to mention; yer when a ſtrong Lixivi- 
um is applied to Syrup of Violets, (which is alſo a very 
knowa Liquor) to which ic has a peculiar Relation, it will 
then immediately change the colour of th:t Syrup trom a 
Blew to a pertet Green, and fo it will the Violet leaves 
cruſh'd ona piece of White Paper, without the help of Su- 
gar, or any Preparation. 

Redneſs, though a Colour as ebvious as moſt others, aad 
to the generality of men very pleaſing , however it hath no 
ofteative property in reference tro other Animals, tamiliarly 
known amongſt us, (at leaſt that we have taken notice of:) 
yet being preſented to the Eyes of Turkey- Cocks, it has 
ſach an incongruity with them, that ofcentimes tis obſerved 
to make them very angry, as fzr as can be judg'd by the to» 
kens of being diſpleaſed, it produces in them. 

The Leaves of Oaks, that are ſuch common thiogs, and 
are not obſerved to have, in reference to any other Body, 
which Chance or Induſtry applies them to, any ſuch Proper- 
ty as that I am about to name, theſe Leaves I ſay, it whea 
freſh, they be immers'd in the water of Mineral Springs,im- 
pregnated with the ſubtle Corpuſcles of Iron, I have ſeveral 
times found to turn the Liquor Blew or Black, according to 
the proportion and vigor of the two Ingredients. 

One would not expe that {o dark and black a Body as 
Char: coal, ſhould be the main thing imployed not onely to 
cleanſe and brighten ſome Metals, but co procure a clear- 
nefle, and givea Gloſs to ſome tranſparent, Bodies. And 
yet I learn'd trom che makers of Mathematical Inſtruments, 
Gravers, and other Arcificers, that che beſt way chey have, 
and which I have teen them imploy, to poliſh their Plates ot 
Brais and Copper, (ater they bave been rubb'd clean with 
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powder'd Pumice ſtone) is with Char-coal, (which ſome of 
the more Curious burn a ſecond time, and quench in appra- 
priated Liquors,) as that,which both ſerves to f: tch out the 
{cratches of the Pumice-ſtone , and it (elf ſcours withour 
ſcratching, and there>y poliſh:s very ſmoothly, And by the 
ſame way they may cleanle and poliſh the Plates ot Horn, of 
which they make Linthorns, Drinking Cups, &c. To 
which, as to the Mctalline Plates, a Glots may be afterwards 
given with Tripoly. | 

Perhaps it will not be improper to take notice to You, 
Pyroph. in this place, That not onely the Nature of the Bo- 
dy to be wrought upon, but lome peculiar Circumſtances 
relating to it, may contribute to the EffeCts of ſuch Exper!- 
ments a+ thoſe treated of in this Seton, As tor Example, 
offe would not expeRt that Water, which is (o apt to run our 
at the Chinks of wooden Veſſels, ſhould, without addition, 
become the fitteſt Inſtrument for cloſing them. And yet l 
have more than once found by Tryal, as 1 preiume many 
Tradeſmen have done,that when wooden Barre!s or Firkias, 
and the like Veſſels,ovy having been long kept roo dry, come 
to have Clefrs and Commiſlures, this inconvenience may 
be remedied by pouring Water into them. For though ar 
firſt che Liquor quickly runs out a9212in, yet by frequent :ft4- 
ftons of it, the Wood, eſpecially thoſe Edges between which 
the Water runs out, becomes lo ſoftned and plum pr up, that 
the little Intervals or Chinks are, by the ſwelling ot the 
neighbouring parts , clos'd up, and the Veſlel becomes 
ttanch, 

And upon alike Reaſon ſeems to depend thit odd Expe- 
riment, much caÞkr of by ſome of our Eminent Engliſh Sea. 
men, who, for the haſty ſtopping of a Leak thar is nor tov 
great. much comineng the thruſting into it a piece of pov- 
dcr'd Fert; tor this being much more ſalt chan the Sea. wa- 
ter, that liquor pierces into the comp: and (in great _ 

ry 
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dry Body, and by opening the Salts, and ſoaking into the 

Fleſh, makes the ſwelling Beef expand it ſelf, ſo as to bear 

ſtrongly ag1ioſt the Edges of the broken Planks, and there- 

_ the Water trom flowing iato the Ship as ir did 
Orcs 


THE II, SECT1ON. 


] Conſtder in the next place, That a Body in affociation 
- with others may be made fit for new Uſes, and ſome of 
them quite diflering from thoſe that were proper to it be- 
tore. 

This III. Conſideration is, in ſome regards, of Aflinity 
with the firit, bur yer is not the ſame, 1ince 1n the tormer 
we conſider the Power that one Body has to :& upon ano» 
ther,or thedi{p»ſitian it hath to be ated upon by itz where- 
as now we confider the two Bodies or more, as being by 
Conjunttion qualified to at on a third Body, or (ſuffer trom 
it, aS one entire Concrete, upon the account of new and e- 
mergent Properties, accrewing to the Compound by the 
Aflociation of the more ft.nple Bodies that compole it, 

You will meet with ſtore of Inſtances, both in theſe EC- 
ſayes, and other of my Writings, eaftly applicadle to the il. 
laſtration of whar is here delivered, and therefore it will ſut- 
fice to name in this place the fewer, 

He that takes notice how flexible a Meral Tin is, and how 
dead anoile it yeilds, will ſcarce dream that one of its Utes, 
and that none of the deſpicableſt, ſhould be comzke another 
Metal, which is lefle yeilting, and hos a lefſe dead Sound 
thin its ſelt,not onely hard. but ſonorous: and yet we ſee, that 
Be!l-Meral, which, when cait into Belis, makes a haro Mix- 
ture that ſounds fo lowly, is mace principally, as has been 
already noted, by the addition of a certaia proportion of 
Tin to Copper. = 
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In the common Experiment of making Ink, the Infuſion 
or DecoCtion of Galls is yellowiſh, or reddiſh, and the Soly- 
tion of Vicriol will, as the Concrete participates more of 
Iron or of Copper , be either greenor blewiſh; but trom the 
mixtureof theſe two Liquors there will emerge an Iaky 

lackneſs. 

That Oy], that isa Body ſo mollifying and ſlippery, ind 
whoſe Unctuofity makes its moiſture ſo much more dithcu!r 
to be walted or ceſtroyed than that of Water, Wine, or 0- 
ther not tenacious Liquors, thould be one of the 2 or 3 main 
Jagrecients, and the onely moiſt one of a hard and durable 
Cement, is that which probably Y ou would very little <x- 
pet fromi': and yet, not to mention what Trials of that 
nature I have made, becauſe I had not time to obſerve the 
full Event, a very ingenious man, much imploy «d abour 
coſtly Water- works and Dams, aſſures me, That the beſt 
way he has to joyn together, and,if need be, piece and mend 
with a cloſe and laſting Cement the Pipes, that are us'd tor 
ſubterraneal Aquedudts, that are long to bold ranning Was 
ter, is totake good Clay (ſuch as Tobacco-pipes are mace 
of, } and having dry'd it, and reduc'd it to very fine Powder, 
and mixt good (tore of ſhort Flocks with it , beat it up very 
diligently with as much Linſged Oyl, as will ſerve to bring 
itto a ſtift Paſt, almoſt I;ke well kneaded Dow. This Palt 
he f:ih:ons into Pipes of the length and bigneſs required, 
which though they will be long a drying in the Air,y et,when 
once throvug hly dry, are very ſtanch and laſting. AadI re- 
member, that before I learned this, having occaſion to try 
divers Experiments abuut Cements, I chanc'd to meet with 
an ancient Artificer, imploy'd to keep in repair the Con» 
duits that brought Water to London, and in exchange of a 
Lute or Cement that I eaught him, he was forward co fatis- 
fie the Curiobty I had to know what Cement he imployed 
about ſo important a Work, and be aſſur'd me, That Oyl 

was 
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was one of the main Ingredients (and the onely Liquid one) 
he imployed. 

He that confiders that Lead is one of the moſt opacou; 
and flexible Bodies that the World affords us, will not e:fi- 
ly imagine, that one of its Uſes thoul-j be co make up about 
3 parts of four of a Mixture tran{parent,and exceeding bric- 
tle; and yet this is eably perform'd by divers Chymiſts (and 
I elſewhere mention my having ofcen done ic) in making of 
calcin'd Lead, and powder'd Flints or S2nd, a brittle and Di- 
4phanous Compoſition , call'd by Spagyriſts Yitrum $4- 
Inr71., 

And this mention of Glaſs ſuggeſts to me another Inſtance, 
fit for my preſent purpoſe: for who would imagine that 
ſucha Body as the fix'd Salt of Chaly, which, as other Al- 
kalyes, that take their Denominztion from ir, has a ſtrong 
and fiery Taſt, and is not onely readily diffoluble in Water, 
Wine, or any ſuch liquor, but will ina ſhore time, being bur 
left in the Air, bereduc's into a Liquor, who would expe, 
T (ay, that it ſhould be of any Uſe, much leſs the M:in of this 
Cauſtick, and eaſily difſoluble Body , to be one of the two 
main Ingredients of Subſtance both perteRly infipid, and in» 
di\ſoluble, not onely in Water, W :ne, 4 c. but even in Aqua 
fortis, CAqua regia, Spitit of Wine, Quick-lilver, Spirit of 
{rine, and other Menſtruums, ſome of them highly Corro» 
ſive, and others extremely ſubtle and piercing: and yet ſuch 
a Mixture is uſually aftorced us in Glals,(eſpecial'y the moſt 
durable ſort of it) wherein, That there is atuilly a great 
proportionof Alchalizate Salt I conteſſe I doubted,rill hav- 
ing purpoſely enquired of an Ingemious Miſter of a Glaſſe- 
houſe, how n:uch Glaſs he uſually obtiined when he put in 
{uch 2 Quantity of Sand, I found by his Anſwer, That che 
Glaſs obtain'd was many Pouncs in the hundred more than 
the Sand that was imploy'd to make it , whence I g:rhered, 
(what he alſo afficm'd) That the Alcaly did not onely ſeem 
as 
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(as one might ſuſpeR) to promote the Fuſion of the S:ng, 
bur does materially ana plentituily concurr with it to Come» 
poſe the Glals, 

And wh:reas I intimated ar the very beginning of this 34 
Section of this Eſſay, That Bodies, when atffociated, may 
be applied not onely to new Uſes, bur perhaps co ſome char 
are quite diftering from thoſe that belong co {ome ot ihe 
reſpective Ingrecients, This Oblervation may be made good 
by ſeveral Inſtances, andeven by fome that are very 9vyi- 
ous, 25 well as by others that are not ſo familiar, For we 
may take notice, that though Oyl, and Tallow, and other 
ſuch Un&uous bodies, be thoſe thir do greaſe and ſpot Lin- 
nen and Wollen Cloaths; yet thoſe very Bodies, being $kil- 
fully afſocizted with others, though wich bur a Lixiviace 
Salt and fair Water, do pleatifuily concar to the making up 
of Soap, by the Solution of which, (Greaſe is readily wath'd 
out of Linnen Cloaths,and others beſides thole are alſo treed 
from the Spots otit, But divers other [aſtances applicable 
£0 this purpoſe, belonging more properly to the tollow- 
ing part of this Eſſay, till we come thither it m3y ſuthce,th:c 
I i}luftrate and confirm what hath been propos'd by the lin» 
gle, but noble inſtance of CA urum fulminans, For though 
Salr of Tartar bea fixe Budy, and ofa fixing Quality, yet 
being skiltully aſſociated with Gold difloly'd in Aqua Regt, 
though that be thought the fixedſt,nor onely of Merals, but 
of Bodies, yet the Gold precipitated by this fixt and incom» 
buſtible Salt, becomes ſo exceeding tugitive,that by a gent. 
ler heat than would kindle any kaown Body in the World, ic 
is made to Fulminate like Gun-powder, (but many degrees 
more violent than itz) and (which you will alſo think {trange) 
though Sulphur be a Body of ſo quick Acceulion as is obs 
viouſly known, yet by an ealie way (cltewhere to be taught 
You) of mixing thoſe rwo onely, You may, as Tryal hati: 
inform'd us, make it (which You will ealily allow to be one 
of 


; 
: 
« 


i es 


2 wp 


DW DE IE IE 


Of the Vſes of Natural Things, 21 


of the unlikelieſt uſes of Sulphur) even by ics being ſer on 
fire, to hinder the Acceaſton of this ſo exfily kindled Gold, 
which I have knowa thereby readily turn'd intoa Medicine, 
that ſome cry up tor exctliently Dtaphoretick, (though I 
doubt whether Aurum fulminans work not rather another 
way,) and which Iremember I have(in a Crucible)kepc long 
inthe fire without loſſe, 

I ſhall onely adde to this third Conſideration this one par- 
ticular,that is of too great moment to be pretermitted here, 


though 1t have been already in part raken notice of on ano- 


ther occafion, namely, That the EffeRs and Uſes of Mix- 
tures do not onely depend upon the nature of the Ingredi- 
ents, but may be oftentimes much varied by their Propors 
tion. And of this the Mineral, which at the Glaſs- houſes 
they are well acquainted with,under the name of AManganez, 
will afford us a pertinent and confiderable Inſtance. For 
though it be a courſe and dark Mineral it felt, and though 
being added tothe Materials of Glaſs in 3 fuller Proportion, 
it make the black Glafles that are (old in ſhops; yet not one- 
ly a moderate proportion of it is us'd to make Glaſs red, but 
which is more remarkable , a ſmall and due proportion of ir 
is commonly imployed ro make Glaſs the more clear and 
Diaphanous. 


THE IP. SECTION. 


IN the Fourth place I conſider, That a Body, by a differing 
preparation Or management, m3y be fir tor new, and per- 
haps unthought of, Purpoſes. Fax the Qualities ot Bovies 
depending for the moſt part upon the Texture of the (mall 
parts they are made up of, thoſe wayes of ordering greater 
Bodies, which do either by Addition, DetraQion, or Tran(- 
poſition of their Component Corpulcles, or by any two, or 
all of thoſe wayes, make any notable Change ot the former 
E T+xcure 
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Texture of the Body, may introduce new Qualities, and 
thereby make it fic tor diverſe Uſes, for which twas not pro. 
per betore, 

We ſce to how many ſeveral Uſes Men, that were nei- 
ther Philoſophers nor Chy miſts, but for the the molt pict 
liter-rs Tradeſmen, have been able ro put Iron, by but va. 
rying che viſiole Shape of certain Portious of it, an Cun- 
nect.ng ſome of chem 2fter a peculiar mznner: as is obvivuus 
in the ſhops of Blacki{miths, Lock- Smichs, Gun- Smiths, 
Cutlers, Ciock-makers, Iron-mongers ,and others. Burto 
give You a more Phyſical Inſtance in the ſame Metal, be 
pleaſed to rake notice, how much a Change, mide by a Na- 
rural Agent, thc Fire, inthe invifiole Texture of Iron, vous 
iIpeedily alter itz when of the {:me Bir of Iron, by the help 
of Fire and Water, the Artificer makes harden'o Iron, and 
Iron of at.mper fic tor Diils, and Koives, ana Springs, «ad 
I know nor how many ot her laitruments. which require di- 
ſtia&t Tempers in the Met?! they are made of, thac Temper 
which readers them fit tor one ule,leaviag them untit to; an- 
other, 

Bur we need not confine our ſelves to Inſtances, wherein 
no new Iogrecient is added to, or taken from the Boy to ve 
alrer'd, tt being fufticient, that the Additament upon its 
own account do not bear ſo grear a {troak in the Caznge pro- 
duc'd, bur hat it be principally aſcrib'd to the way ot orocr- 
ing the Body wrought upon z and ſpeaking of the man2ge- 
menr of a Body in this Senſe, (which is uſual and proper e- 
n-ugh,) I ſhall (ubjoin a few Inſtznces, of the many I might 
adde, tro mike good our Rropoſicion. 

Though Paper be one of the commoneſt Bodies that we 
uſe,yet there are very tew that imagine it is fit to be imploy- 
ed otherwates than about Writing, or Printing, or wrapping 
up of other things, or about ſome ſuch obvious piece of Ser- 
vice, without dreaming that Frames for Pictures, and divers 
fine 
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fine pieces of Embols's work, with other Curious Move- 
ables, may (as Tria! has inform'd us) be mede of it , atcer 
this or the like manner. Firſt, ſoak a convenient quantity 
ot whitiſh Paper, that is not fine, about 2 or 3 cayes in wa- 
ter, till it be very t{ott; then math it in hot water, and bear 
or work it in large Mortars or Troughs, (much after the 
manner us din ſome places ro Churm Butter) till ir be 
brought to a kind of thin Pap, which muſt be laid on a Sieve 
(without preſſute,) to crain away the ſuperfluous Moiſtnes, 
and afterwarc's put into warn; Water, wherein a good quan» 
tity of Fiſh- Glew or common Size has been diſſolv'd. Being 
thence taken Out by p::cels with a Spunge,it muſt therewith 
(for the Spunge will cry up the ſuperfluous moiſture) be 
pre(s'd into Moulc's of I:on, or of ſuch Plaiſter as Seatuaries 
uſe, wherein having 2cquir'd the Figure which js intended to 
be given it, it is thence to be taken our,and permitted to dry, 
and is to be ſtreagthned, where need requires, with Plaiſter, 
or grated Chilk (made into Pap wich Water,) or ſome 0- 
the convenient matrer; and afterwards, having brſt been leis 
ſurely dried, tis to be either painted or overlaid with toliated 
Silver or Gold,as the Aztiſt pleaſes. I may elſewhere have* 
occ:lion to mention another unlikely uſe of Paper, namely, 
to ſtop the Cletts *: Commiſſures of Wooden Inſtruments 
and Veſiels, that are to hold Water, For Paper being thruſt 
into theſe n:rrow places, the firſt Warer that comes toit be. 
ing ſoakt up, occaſions a forcible Dilatation, which makes 
the ſwelling Paper fill the Chinks tis lodg'd in, accorcing to 
what was lately cel:ver'd at the clote of the ſecond Sefti- 
on, 

The Sugir- Canz his been a Plant well enough known tv 
many Countreys and Ages, who were not unicquainted with 
the Sweeineis of its Juice, and yet ſeem never to have mace 
Sugar of it, for want ot knowing the way ct ſo ordeiing 'r, 
25 to cozgulate It into a Durable a3 well as Delicious lud- 
ſtance, E 2 ' Tozacco 
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Tobacco was likewiſe a noted Plant in the Weſt-Indies, 
which was yet ſuffer'd yearly to rot and periſh like other 
Herbs, till the Induſtry of the Moderns finding the way of 
Curing it, (as they call the method of Orcering it) made it, 
by the help ot meer Skill, laſt :a an improved condition for 
divers Years, and fit to be tranſported (as it plentifuliy is) 0+ 
ver all the World, 

The Leaves likewiſe of 1ndigo, which would uſelefly periſh 
like thoſe of other Shrubs ; by the meer way ot ordering 
them, which too is rather by Subſtracion than Addition, has 
been long made a laſting Pigment or Dying ſtuff, and one 
of the moſt Staple Merchandiles that even the Eaſt-Indies 
ſend Us. 

I might add the great Uſe that we areen1bled to make of 
Madder, Woad, and divers other periſh3ble Plants, by the 
way of ordering them; but there is one laſtance of this kind 
lo conſicerable, that though I have formerly nam'd it to ano- 
ther purpole, and though I am willing co mention but one 
Example more of this fort, I cannot but pitch upon this; ſince 
1t excellently manifeſts what may be expeQed trom a $kiltul 
* ordering of Natures Productions, by ſhewing us, what even 
the Savages of America have been able to perform in this 
kind, For though their Mandtoca bs contelledly a Poys 
ſonous Plant, yer without Addition they make of it their 
Caſiavi-Meal, whereof not onely the 1»dians,but alſo many 
Europeans make their Bread, (which I alſo have made ſome 
uſe of without diſl:ke.) And with no Addition, unleſleir be 
perhaps that of Spittle, they make of the po;ſonous Juice of 
the ſame Root a not unpleaſant nor ſtrengthleſs Drink, 
which civers even of the Enel;ſh compare with our Beer, 
And of the Bread made of that Cafavi Roor, they brew, in 
{ome of our American Colonies, a Liquor by the Planters 
colied Perins, which I have known, even by Perſons of Qui- 
lity, equall'd if aot preferr'd ro Wine it (elf, 
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The Shreds of Leather par'd away and throwa aſide by the 
Glovers, by ſo ſlight a way of ordering them, as onely the 
boyling them long in fair Water, diflolves them in that Li- 
quor, and reduces them with ic, the Decoction being ſtrain'd 
and cool'd, into a kind of Gelly that they call Size, (which 
may be alſo made the ſame way of Cuttings of Parchmentc, 
and better yet with thoſe of Vellim,) which is of great uſe 
towards the Production of very differing Trades: ſome of 
which Productions are already touch'd upon in this Book, to 
which I ſhall here onely add, for the eafineſs of the Experi- 
ment, That the fine red Stands, and Hanging- Shelves , are 
made with ground Vermilion being onely temper'd np with 
It, and laid upon Wood, which being thus colour'd, is, when 
it is dry , laid over with common V arniſh , which prelecves it 
trom Wet, and gives it a Glols, 

It would ſcarce be ſuſpected that ſo white a Body as Ivory, 
ſhould, among other uſes, be proper, without the addition 
of any Black, or ſo much as dark- colour'd body, to yeild one 
of the deepeſt Blacks that has been hitherto known; and yer 
many of our Eminent Painters count that Biack, which they 
call [vory-black, the perfe&teſt that hath been hitherro 
imployes in their Art. And this Sable may be made of 
Ivory without Addition, onely by burning it a while in a 
cloſe Pot; and we have made it by keeping it a while among 
Coals and Aihes, onely wrapt in ſtore of wer Paper to keep 
it from (pending its denigrating Sulphur in an actual Flamez 
(to prevent which, the Pots, it is burnt in, are wont to be 
clos'd with Lute, or otherwile ſufficiently ſtopc,) as it Arti- 
ficers were acquainted with the old Rule, 4d»ſts nigra, pers 
uſta alba | 

And on this occaſion I ſhall add, That this Black made of 
Ivory is ſoexcellent in its kind, that I ſcarce know any thing 
fo proper to make Foils of, for that nobleſt ſort of Gems, 
Diamonds And I remember, that a very skiltul _— 
Q 
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of whom I bought ſome of thoſe Stones, and whom I em- 
ployed to ſet others for me, confeſt ro me, That burat Ivo 
ry was the thing he mace uſe of, tor Foils to the Dizmoncs 
he had a miod to ſet well, 

Another Inſtance there is, which I muſt by no means pres 
termit, now that 1 am endeovouring to ſh:w, Whit the Pre+ 
paration or management of a Body , even by illiterite 
Tradeſmen, may co to make it fit for unlikeiy Lies, For 
one would {carce imagine, that from ſo grofs 2nd tonl a By. 
dy as the Inteſt;num refFum of an Oxe or Cow, there thuuld 
be obrtain'd a tranſparent Subſtance, more thin by fat than 
Paperzandyet of ſo great a firmneſs and tovghne!s,as is Icarce 
at all credible to thole thit have not been(as I hove)conviac'd 
ot it by Experience. Burt tis certain that ſome of ou! Gyld- 
beaters in London, and perhaps not there onely,do, by cleanſ- 
ing and otherwiſe preparing the above mention'd naſty Gut 
of an Oxe, obtain exceeding fine Membranes,fome of which 
I keep by me, that though clear and ſtrang'y thin, are yet of 
{uch tenacity, that when the thin Plares of Gold are put be» 
tween them, or in their Folds, the force of a man frequent- 
ly ſtriking them, with a vaſt H1ymmer made of purpote, al- 
moſt as heavy as he can well lite up, coes uſually, as | hive 
ſeen with ſome wonder, attenuate and dilate the included 
Gold, without being able to break theie ſo fine Skins, 

Theſe Inſtances, Pyrophilus, we have hitherto procuc'd, 
are almoſt all of them ſuch, as either Nature her ſelf, or Na- 
4ure aſſiſted but by Tradeſmen , and other illiterate perſons, 
has preſented us. And therefore queſtionles the Power that 
a sSkilful Management may have to produce great Changes in 
Bocies, and thereby fit them for new Ulics, will be much ad- 
vanc'd, when they thall be order'd by ſach as are either good 
Chymilſts, or dexterous at Mechinical and Mathematico- 
Mechanical Contrivances, eſpeci.lly if in the ſame Perſons 
a Skill ia thele two ſorts of Kaowledg ſhould concur. ny 
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That skill in Mathematicks may teach a man ſo to manage ' 
Natural things, os to enable bim ro make other Uſes of them 
than thoſe chat want it wi'l cream of, we may be perſwaded 
by ſeveral Particulars. For we ſee that from a bare giving 
toa piece of ordiury Glats a Priſmatical ſhave, that Dia- 
phanou: and colourleſs Body may be made to exhibir in a 
moment 3] choſe celighrful and vivid Colours for which we 
adm. the Rainbow: and though meerly by giving a piece 
of toliated Glaſs or Metalline Speculam 2 Concive figure, it 
may be m2de to burn ſt-onely by Refletion yer by giving 
a piece of Glals a Convex figure, You may qu4iifie it to 
burn by Refr-aRion, and even with Water firly figur'd You 
may re:dily kind'e Fire. For though 2 round *nd hullow 
Spherical vial of pare Glais will traaſmir the Sun-beams 
wicthuur making them burn, 2nd conſequently has not of it 
{elt the taculry | am going ro name, bur ſerves chiefly to ter- 
m'n.Ite the Water that is co be pour'd into tt, and give it its 
due figur:rion, yer by fil!) ng a Spherical Vial, I haveraken 
pleaſure ſo: to une the Sun- beams, as when Froſt zn.1 Snow 
was abut me, to make them burn (ard perh+ps Ice it (elf, 
it choſen t: ce trom 2abbles, and convenently thip*.!, may, 
as lume lacompleit 1 ryals m, ike m- hore, be made fit e- 
nongh for that puipoſe ) And? much gore vi.gorunt the Ace 
cenl0n would bit two bure Conc.ve Glaſſes of 1 ke ihape, 
equ:1 bigne(5, 2nd rru-1v gronn !, h'd their E-iges ſojoyn'd 
by 2 clote Frame, chat the Cav.ty cortain'd becween the 1gs 
fice of th: G'uffes 307 the Frame, m-y b< $1114 with tair was 
ter; for by this means /the Convex {1c of each Glufs being 
outermoſt } the whole 1-(t ument (one or two of which I 
have ſeen ina Yirtwo/o's binds) will foi ve for adou'e Coun» 
vex Glaſs, which ma, by his means be m"de fr !arger, and 
more efficacious than other Bui ning- Glaſſes ot that figure, 
which coffiſt:ng each of tlem of a Gongle piece of Solid 
Glaſs, ae wout to be far intetiour ig bignts to fuch holiow 
ones, 
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ones, as may be eaſily enough attained. 

And now I have named Solid Glaſs, give meleave to takes 
hence a Rile to adde, That though Glaſs ſtopples are mage 
onely by giving them an almoſt Conical figure, 2nd a ſupey- 
ficies fitted by grincing, tor an exquiſite Contract with the 
iofide of the neck of a Glaſs-bottle; yer this way of ordering 
Glaſſes, which is aſcribed not to meer Philoſophers, but 
men vers'd in Optical. and Mechanical Trades, procuces 
Stopples much [urpaſſing all known veforez not onely in 
this, that neither C4qua forts , nor other Corrolive Li- 
quors work upon them, bur alſo in their being able to keep 
in even the ſubcileſt Spirits ſo ſriftly, th.c I remember hay- 
ing once forgot ſome Spirit of Sal CArmoniack in a large 
Bottle, which it did not neer a quarter fill, when I long ate 
ter (as I remember about ſeaven Years) came to that pair of 
Enzland again, I chanc'd to find this Bottle ina place, where 
being without an laſcription, I knew not what the contaia'd 
Liquor was, And taking oft the Glaſs- ſtopple, to diſcover 
by rhe ſcent what it m.ght be, upon ſmelling to that ſolid 
Body, the acherent Spirits operated ſtrongly enough upon 
my Noſe and Eyes to make me almoſt ſtagger, and wiſh my 
Curioſity had been more Cautious, 

What I have turther oblervd about the way of making, 
and the Applications of, this kind of Glaſſes, belongs not to 
this place, where twould be fic to proſecute my former DiC- 
courle by ihewing You, How much the Chymiczl manige- 
meat of things may alter and improve them; were it not chat 
it would be improper to venture upon ſo copious a Sub- 
jeR in one of the SeCtions of an Eſſay, where 1 (hill there» 
fore bur point at it, without pretending to treat of it. 

We ſee, that Chy miſts can out of lome Fruirs,that grow 
wild in the Hedges, and arenot edible , as alſo out of the 
Lees of Ale and Beer, draw an inflammable Spit, which, 
tor many purpoſes (not Medicinal,) may be made ule of tor 
that 
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that of Wine, Weſee that out of the dry Body of Harts- 
horn, as likewiſz out of the Skull and Bones of Dead Men, 
and other Animals, which have been wont to be lookt up- 
on to be ſo devoid of Moiſture, that Men Proverbially (ay, 
as ary as a Bone, Chymiſts do ordinarily, to the wonder of 
the Ignorant, draw ſtore of Spirit, and Oyl, and Flegm , as 
they likewiſe co from the dryeſt Woods, Some ot them 
alſo, of the opzcous BoGy of Lead mixt with Sand, and a 
few Grains perhaps of Metalline Pigmear, can make in a few 
hours variery of Amauſes or Mertalline Stones, which by 
their Tranſparency and lovely Colours do plealingly emus 
late Rudies, Emeralds, and other native Gems; about the 
imication of which, I may elſewhere acquaint You with ſome 
of my Trials. 

How uolikely Eftets may be ſometimes produc'd by a 
{light Spagyrical preparation of things, may ſufficiently ap- 
pezr by the Boloxian Stone, from which (though one would 
not upon the fight of it expeR any ſuch matter, yet) being 
duely prepared by Chymical Calcination, ic acquires that 
ſtrange Property of ſhining in the Dark a while after it has 
been expos'a tothe Sun, tor which it is ſo juftly admir'd by us 
that have ſeen ir, that tis judg'd unfic to be believ'd by mas 
ny Criticks that have nor. 

And here let me take notice to You, Pyrophilis, That 
very {light Circumſtances in the Management of a Body 
may ſometimes produce confiderable and unlikely EfteQs, 

Thar Salr, Cifſolv'd in Water, is 2 powerful hinderer of 
the Congelation of that Liquor , is a matter of common 
Obſervation; neither the Sea- water, nor Brine, being uſu- 
ally frozen with us by ſuch Froſts as turn common W ter, 
and ſome Liquors more indiſpos'd than thar is, into Ice: 
And yet Sea-ſalt, which being diflolv'd in Water keeps ic 
from treezing, being outwardly applied ro Water, does ſo 


powerfully concurre with Snow or Ice co make it freez in 
F Artificial 
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Artificial Glaciations, and is ſo neceſſary to the effeR, that 
the Snow or Ice without the Salt would not ordinarily here 
in our Cli:nate produce in a ſeaſonable time any Ice at all, as 
I morethan once purpoſely tried. 

There is a certain Powder, which by the Proportion and 
Mixture of N:tre (whereof it chiefly conſiſts) with other 
Ingredients, obtains ſo odd a Texture, that if putting ic in- 
to a Crucible you ſhould place that upon the Coals, as is u- 
ſually done in other Fluxes, the Powder would blow up 
or take fire with violence enough, and perhaps not without 
ſome danger; and yer if inſtead of kindling this Powder 
from the Bottom upwards, you kindle it from the Top 
downwards, there will be no danger in it, but it will make 
a powerful Flux for the reduftion of Metalline Powders 
mixt with it intoa Body. 


THEY. SECTION. 


IN the V4 and laſt place I conſider , That che Generalicy 
of Effe&s to be performed, being not produc'd by one 
fingle and unaſſiſted ProduRtion either of Nature or of Arr, 
but requiring the Concutrrence of More; he tht knows not 
the Nature or Properties of all the other Bodies, where- 
with that on which the Experiment propos'd is acually , 
or may be uſefully aſſoctated, or otherwiſe imployed, can 
hardly diſcern All the EffeRs the Experimeart may poſſibly 
concur to produce, For whereas many Inventions or Ope» 
rations conliſt as it were of {everal parts, and require as it 
were diſtin Acionsz a Body that (ſcems ulelctle ro the 
min and ultimate Effet, may uſefully concurr to the per- 
tormance of ſome intermediate or ſubordinate part of the 
Operation, (by being requiſite to which, it may be of ule 
to the Experiment coaſider'd in the Groſs, though not to 
each diſtia& part of it.) 

Though 
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Though Spirit of Wine will ſcarce (if at all) even in 2 
very long time draw a red Tin&ure out of the Flowers of 
Sulphur, yet when they have been opened, by having been 
flux'd together with an equal weight of ſalt of Tartar, we 
have found that they will in a few Minutes, and in a gentle 
hear, give, inthroughly deflegm'd Spirit of Wine, 2 Tin» 
Cture or Solution as red as Bloud;z which being freed from 
the ſuperfluous Menſtruum, will afford us a Biiſfom much 
figer than that vulgar one, which is wont to be made of the 
{ame Flowers diflolv'd in Oyl of Turpentine. 

That ſuch Amalgams of Gold and Mercury, as Gold- 
{miths are wont to guild Silver with, cannot by ordinary 
wayes be made to adhere either tolron or Steel, is athing 
ſowell known among Gun-Smiths, and ſuch Artificers as 
work upon Iron, that when I enquir'd of ſeveral of them (as 
well Dztchas Engliſh) whether they could guild Iron with 
Water- Gold, (as they call that way of guilding, by the help 
of Quick-filver,) they judg'dit a thing not to be done: and 
yet] know a very Ingenious Tradeſman, who wzs able to 
pertorm it, but nor (that we may apply this Experiment to 
our preſent purpoſe) without the aſſiſtance of another Bo+ 
dy, which was to perform one part before the Amalgam 
could perform the other. The Artificers way was to coat 
(it I may ſo ſpeak) thelron or Steel to be guilt, with a Coar 
of Copper, to which purpoſe he us'd diſtili'd Liquors tem- 
per'd with other Ingredients, wherein the Iron was to be 
immers'd with great warineſs and Dexterity; for otherwiſe 
not onely the Tryal would nor ſucceed, but ofrentimes the 
Iron would be ſpoil'd. To obviate which inconveniencties 
there occurr'd another way of Caſing the Iron with Copper, 
namely by diflolving very good Vitriol that has Copper 
in it (for tis not every Vitriol that is fit tor the purpole) 
ia warm Water, till the Liquor be ſatiaced wich Vitrio!, 
and immerſing ſeveral times into this Solution the Tron, firſt 
ET 2 ſcoured 
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ſcoured till it be bright, and ſufering it each time to dry of 
itſelf; for this Immerſion being repeated often enough, 
there will precipitate upon the Iron enough of the Cupreous 
parts of the cifſolved Vitriol, to fill all its ſuperficial Pores 
with particles of Copper. So that by this (ate, cheap, nd 
ealte way , haviag as it were overlaid your Iron with Cop- 
per, you may atcerwards guild it as Copper with the above 
mention'd Amalgam, which will adhere co Copper, though 
not to Iron. 

But here we muſt not omit an Obſervation very conſicde- 
rable to our preſent ſcope, namely, that though che ſeveral 
parts of an Experiment or a Proceſs, may in moſt caſes each 
of them be purely Phyſical, or Chymical, &c. yet in divers 
other caſes it may tar more uſefully be lo order'd, thit one 
part of it may be Phyſical, (taking here thit Teim in con- 
rradiſtiaion to ſubordinate parts of Le:raing) and f(ever3l 
or each of the reſt may belong to other Arts, as one may 
be Chy mica], and another Statical, inocher Mechanical, 40+ 
other Hydroſtatical, &c, ani by ſuch a Concurrence ot 
differing parts of knowledg to the ſame Operation or Pro- 
dution, I doubt not but many things may be perform'd 
that have nat yet been attempted, nor {o much is thought 
ot, For he that has $kill bur in one of theſe fingle parts of 
Learning, muſt needs have his Attempts as well as his 
Knowledg much ſtraitned, by confining himſelf to operate 
by fach Means aad Inſtrument as are within the compais 
of his owa Art, which aſſiſted by others, may bear a good 
part in the performance of diverſe conſiderable things, 
which tis by it ſelt very inſuthcient to accompliſh. 

Ot this we may take notice of ſome laſtances in the pro- 
ductions that Art and Nature have preſented us with alrea- 
Cy tor not onely Handicraft Trades, as we have formerly 
notec, do many 0i them afliſt each other in their Operatioas, 
but even thols Arts that are counted ingenious, have ſome- 
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times need or uſe both of :he ſervice of the more Mechani- 
cal Traces, and of mntaii Afiſtance among themſelves. 
The NM aſters of Catopiricks know very well what wou!z be 
the Propertic s of Spherical, Cylindrical, 2nd other Speculz; 
bnt to procure ſuch Specula you mult have recourſe to the 
Chymiſt, oi the Fouucer, whoſe part it is by Artificial 
Mixtures of Metals and Minerals, and by Mechanical Con- 
trivances, to caſt Bodies that give a more ſincere and vivid 
RefleRion than the fingle Metals would do, and to give 
them withall that curious Poliſh for which the Meralliſts 
and Chymiſts are beholding ts Smiths, Stone- Cutters, 
Watch- makers, or other Handycrafrs men. 

Another eminent Example to the ſame purpoſe may be 
taken from thc Conſideration of Organs us'd ia Churches. 
For to ceviſe the Rules of making them well, there is Fuſt 
requiſite no ſmall $kill in the Speculative part or Theory of 
Muſick: next, hethat would make the Inſtrument well, 
muſt know how to chooſe Wood proper for that purpoſe, 
(moſt Woods being unfit tor it,) how to ſeaſon it, and how 
ro Cilcern whether it be duely ſeaſon'd, and otherwiſe well 
condition'd, To excavate and faſhion the Pipes, and other 
parts of the Inſtrument that are made ot this W ood, there 
1s uſe of the Turners and Joyners Crafts. It 15ofren needs 
ful alſo that the Organ- maker be $kill'd in the eft:s of Me. 
tals, and perh2ps their Mixtures z and the wayes of Caſting 
them, in order to the making of his Pipes of a Sonorous 
matter, and to the giving them a cue Shape, and other de- 
fireable Qualifications, I might here borrow further In« 
ſtances trom Bells, Lutes, Harps, and other Muſical Inſtru- 
ments; but Ihiſten ro Examples of another kind- 

He that has never fo atrentively conſidered the Nature 
of Salc-petre, or of Biimſtone apart, ſhall never be able to 
make the conſiderabteſt Ulies of either of them, till he sk1l- 
tully aſſociate then to one another, and incorporate the 

10t0 
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into that wonderfull Body call'd Gun-powder, which will 
afford us an Inſtance fic enough ro explicate what we haye 
been ſaying: . for conſiſting ot three dift:ring Ingredients, 
Nitre, Brimſtone, and Charcoal, though neither ot the{e be 
ſufficient i» omni genere (2s they ſpeak in the Schools,) yer 
e:ch of rhem is very u{ctul by being ſufficient 12 ſuo genere, 
and really concurs to the eftc& produc'd by them ll, as you 
may elſewhere find more particularly declared. 

He muſt remain ignorant of another conlicerable uſe of 
Sulphur, that is unacquainted with ſome Properties of com- 
mon Oyl and calcin'd Alabaſter. For Artiſts have a way of 
making Moulds, wherein to caſt off the Impreſſion of Meg- 
dals, and other works embols'd oa Metals, which cough 
the Effects of it ſeem ſtrenge ro thole that know not how 
they are produc'd, they eafily thus pertorm. Thcy make 
about the emboſl'd work , whoſe Imprefſton they delire 0 
have, a litle Border or Ledg ot Clay, to hinder the melied 
Suiphar to be pouted on it from running over; thea they 
lightly (but very carefully) with a Pencil or Feather anoinc 
the Mecalline Work with Oyl, to hinder the Suiphur trom 
aChering to it: then they melc good Brimſtone in any con- 
venient Por, {which they cover well co prevent its tuking 
Fire) and whilſt tis hot they pour it gently upon the em» 
boſs'd Metal, all whoſe Extancies will make perf-&t Imprel- 
l1:0ns onthe lower Surface of the thus melted Brimſtone, 
which ought ro be poured onin a confider:b'e quantity, thar 
the Movlds thus made may prove the ſtronger, About the 
edge of this Mould they make a little Rimme or Border of 
Clay as before, and lightly anointing both all the Surface of 
the Mould and the infide of the Clay with Oyl, (which itic 
be too copious, is (as we have tried) apt to prejudice the aCs 
curatenefle of the Impreſſion,) they pour in by degrees to 
the thickneſſe of abour ; of an Inch of that Mixture I for- 
merly mention'd (in the 8" Efſay,) to be made of _—_ 
Cat* 
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calcia'd Alabaſter, ſtirr'd and incorporated with ſuch a quans 
tity of fair Water, as may ſuffice to bring it to the confi- 
ſence of the thicker ſort of Honey, And this Mixture in a- 
bout a Quarter of an Hour growing hard, and then being 
taken out of the Mould (to which the Oyl hinders it from 
ſticking) will, if the work have been dexterouſly done, and 
the Mixture before Aﬀaſion carefully freed from Bubbles, 
pertely exhibit the Shape and Dimenſions of the Work 
Emboſs'd upon the Mecalline Pattern, And by this way ia 
a few Minuts have we ſometimes caſt oft 2 Coyn, a Medal, 
and ſometimes too a whole Lindſcape, without any trouble, 
anJ not without ſome delight, 

And here, Pyrophils , let me performe what I lately in- 
timated an Iatention of, by now raking notice to You in this 
fifth SeRion of this Eflay (of what I had not long fince oc- 
cafion to obſerve ina former part of it,) That You may of» 
rentimes find ſuch particular Bodies conducive to the main 
Effect ot an Op:r:tion or Experiment, by performing ſome 
ſubordinate part or office in it, as yet may ſeem nothing at 
all of kin to the ultimate Effet promiſed by the pertected 
Experiment. 

That «Aqua fortis, that ſo greedily corrodes and devours 
Silver, and Braſs, ſhould eminently conduce to the real Sil- 
vering over of the latter Metal by the former, is that which 
few Goldſmiths, or even Chymiſts wonld judg probable: 
And yet this fretting Liquor performs a principal part in that 
ingenious way of Silvering over Braſſe and Copper,which is 
mote applauded than known. For firſt, CHqua forts (ſerves 
very well to make cle2n ſuch Emboſs'd, or otherwiſe uneven 
pieces of Metal, whoſe Inequality hinders us from being a» 

leto cleanſe their little Caviries with Tripoly, or thoſe 0+ 
ther Powders commonly uſed to ſcour Brafs: whereas it 
ſach Bodies be lightly walh'd over with Aqua fortzs, and im. 
mediately thrown into fair Water , the Foulnelle ny " 
rertte 
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fretted off,and the work not disfigur'd. And this is eſteem'd 
the beſt way of ſcooring ſach Metalline pieces of work by 
the beſt Maker of Mathematical Inſtruments that I have 
met with, And I the rather mention it to You, Pyrophilus, 
becauſe that though it be not alwaies requiſite to our Ex- 
perimeat of Silvering, (for many pieces of Brazen work 
may well enough be made clean after the ordinary manner} 
yet divers Trials have aſſur'd us, that the ſcouring ot the 
Braſs and Copper is neceſſary to the ſacceſs of this Expeti. 
meat; probably becauſe any Greaſe or Filth remaining upon 
the ſurtace of the Meral, is ſufficient ro keep out thole lictle 
parts of difloly'd Silver, which ought to lodge themlelves 
ſo thick in the pores of the Metal, as to ſeem vnz Continued 
Silver'd body. 

The remaining part of this Operation may be thus per- 
form'd, The Metal to be wrought upon being made very 
clean, you muſt diſſolve good Silver (the finer the better) 
in Aqua fortis ii a broad bottom'd Veflel of Glals, or at 
leaſt of glaz'd Earth; 8 having over aChafing-dith ot Coals, 
or with ſome ſuch heat, evaporated away all the Aquafor- 
7#5,you mult upon the remaining dry Calx pour oft Water 
5 Or Gtimes irs quantity, or as much as will be needtul per» 
tetly to diſſolve it- This Water with the like heat mult be 
forct away as the former Aerſtrunm, and the like quantity 
of freſh water muſt be pour'd on, and evaporated quite a. 
way the ſecond time, and if need be the 3* time, toward the 
later end making the Fire ſo ſtrong as to leave a perteRly 
cry Calx, which, if your Silver has been good, will be of a 
£ood White, and will by theſe Operations be competently 
treed from the ſtinking and fretting Spirits of the Aqua for- 
ix. Otthis Cal/x you muſt take one part, and about as much 
(in Quantity,not in Weight) of common Salt, and as much 
of Chryſtals of Tartar (or at leaſt Powder of good white 
Tartar) as of either of the former Ingredieatsz which, like 
this 
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this, ought to be finely beaten, and theſe three Powders be- 
ingexquiſitely mixt, you muſt plunge the ſcour'd Braſle, tq 
be falver'd over, into fair Water, and then taking up as of- 
ren 25 need requires with your wer fingers ſome of the new- 
ly mention'd Mixture, you muſt rub it on well till you find 
every little Cavity of the Metal ſufficiently filver'd over, re- 
membring , that it you would have it richly done, you muſt 
rub in more of the Powder. Andlaſt of all, you muſt wath 
well your filver'd Metal in fair water, and rub it very well, 
2nd hard withadry Cloath, that ir may appear ſmooth and 
bright, And this way of Silyering, though ic be preſently 
and cheaply perform'd without Quick-filver, yet may be 
made tolaſt ſome Years, as Experience has partly inform'd 
me, and may beealily renewed when the Silvering begins 
to decay or wear off. 

And here Py7. it will not be improper to give You this 
Advertiſement, That we ought not to conclude, as we are 
very prone to doe, that luchan Uſe is not to be expected, or 
endeivour'd to be obtain'd from ſuch a thing, becauſe we ſee 
the l:ke Uſe ro be made of things that are thought to be of 
aquite differing nature from that we conlider, or perhaps 
quite Contrary to it: for in many caſes, as there are more 
wayes than oze, or even than @ fc, to bring to paſle a thing 
propos'd; io among the various Inſtruments that may be 
employ'd the ſame purpoſe, ſome may exceedingly differ 
between themſelves as to other Qualities, and yer agree 1n 
that which is requiſite and ſufficient for the pertormance of 
the thing deſign'd. As though, for Inſtance, Roſin and Sal 
Armoniack be difftering in Colour, Smell, Taſt, Weight, 
Hardneſſe, &c. though the one be a vegetable concrete juice, 
the other an aggregate of Urinous, Fuliginous, and Marine 
Salts; the one readily difſoluble in water, the other nor diſ- 
ſoluble in chat Liquor, but in Oyl; and though there be I 
know not how many other —_— between them; = 

either 
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either of them ſingle may be, and is, juſcfully employ'd for 
the Tinniog of Braſſe and Copper-veſſels, each of them be- 
ing endowed with a firneſſe to make Tin ſtick to thoſe Me» 
tals,(as 1 elſewhere more particularly declare.) Thus,though 
Water, Sand, and Tin, are bodies in other respects very un» 
like, yet the two later are found fit ro make Hour: glaſles, as 
well as the firſt; though that alone, as is preſum'd, were for 

many Ages employ'd by the Ancients for that purpoſe. 
To the foregoing Advertiſement I ſhall annex another, 
that may ſeem very diftering from ic, but yet is no lefle rae; 
namely, that we are not alwayes to ſuppoſe, that becauſe a 
'Natural Body has ſuch an Ule on ſome occafions, the ſame 
Body cannot on other occaſions be employed to Ules thar 
ſeem of a quire differing, and perhaps of an oppolite nature. 
This I conceive may be done principally by theſe two 
wayes. Firſt by the differing Conſtitutions of the ſeveral 
Bodies the ſame Agent works upon; as when the heat of the 
Sun melts Wax and hardens Clay z and the ſame ſpirit of 
Vinegar, which on filings of Copper will by Digeſtion ob» 
tain an abominable Taſt, will upon filings of Lead acquire 
by the ſame way a very great Sweetnefle: and ſpirit of Salt 
that will difſolve Copper and Iron, as 4qua forts alſo does, 
will yet precipitate Silver difloly'd in that Menaſtruum, And 
£0 this firſt way I ſha)l ſubjoya the ſecond, which is,thar ſuch 
a parcel of Matter, as is wont to be confider'd as one and 
the ſame Bocy, may contain in it parts of very differing na- 
tures, upon whole account its Operations may be diverſi- 
fied. Thus when we calcine ſome unrip: Minerals with Ni- 
tre, the inflammable parts of the Nitre do burn up and dif- 
fipace into ſmoak the volatile and combuſtible parts of the 
Mineral; but by virtue of the remaining Alcaly of the Ni- 
tre, ſeveral other parts of the Mineral are made far more 
fxt and capable of enduriog the fire, than they were before. 
\ So Sulphur has in ic ſome parts that make it more _ 
; inflam- 
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inflammable than even Nicre or Oyl 4, and yet ir abounds 
with acid and vitriolate particles that are not inflammable 
themſelves,and much refiſt the Accenſion of Flame in divers 
other Bodies. And accordingly, though in Matches us'd in 
Tinder- boxes totake fire readily, the kindled Brimſtone 
as upon the ſhivers of Wood, whoſe ends were cruſted 0- 
ver with itr,2s an ordinary flames yet the ſame burning body, 
by virtue of its acid parts, works in another capacity, than 
that vfa common flame upon ſome Metals, eſpecially Iron, 
and likewiſe upon the Leaves of red Roſes, which its Fumes 
turn white, 

I could, if it were needful, propoſe in this place, ſundry 
other Inſtances of the differing ations of the differing parts 
of a Body, and could likewiſe ſubjoyn other Caſes, than I 
have yet mention'd, wherein Bodies may be applied to uſes 
that many would be unapt to expe from them, But judg- 
ing it more convenient to reſerve thoſe for other places, e- 
ſpecially in the laſt Eſſay, I ſhall conclude this with the two 
following Advertiſements. 

The firſt is, That I have in all this Diſcourſe purpoſely fore 
bora to treat of theMedicinal uſes of things, becauſe myicope 
in the Volume, whereof this Eſlay is a part, oblig'd me ſo to 
do. Bur yetlI am ſenfgble, and would have you lo too, that 
hereby I have forborn to employ a multicude of particu- 
lars, that would have much enrich'd this Treatiſe, For there 
is a great number of Bodies both Natural and FaRitious, 
that being employ'd as Medicines for humane Bodies, have 
there very various and ſometimes ſeemingly repugnant O- 
perations, many of which would ſerve to illuſtrate and con» 
firm ſundry paſſages of this Eflay, Thus Rhubarb, whether 
taken in Subſtance or Infuſion, does by virtue of its differ» 
ing parts, firſt purge and then bind, Spirit of Wine taken 
inwardly, exceedingly heats the Bodyz whereas outwardly 
tis employ'd co appeale the _ cauſ'd by ſome hot i 
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and inflammations. Mercury taken inwardly crude as it is, bas often; 
though not alwayes, prov'd an effeRtual and barmeleſs Medicine in 
Worms, and ſome other Diſtempers , even to Children and Women 
in Labour: but the ſame Mercury rarified into fumes, (which yer 
may be condens'd again into running Mercury) and in that form ta- 
ken into the body, does too often cauſe vehement and dangerous 
commotions in the juices of the Body, as exceſlive Salivations, Flux- 
es, &c, declare, And he that ſhall attentively con{ider rhe various 0» 
perations ot thac one Mineral Antimony,and tbe not onely differing, 
but oftentimes contrary EffeRs that it produces, accordiog to the 
Complexions and Diſpolitions cf the Taker's body, and the Prepara- 
tion of the Mineral it ſelf, will not, I preſume, ſtick co allow me, Thar 
theMedicinal uſes of things,if 1bad not thought fit ro decline themin 
this Eſlay, might have much increas'd the number of Inſtances ir 
contains; the effeRs of other Bodies upon thoſe of Men being no 
leſs proper Inſtances of Natures wayes of working, than the changes 
they produce, when they work onely upon one another, 
The ſecond Advertiſemeat(wherewith 1 ſhall conclude this Efſay) 
is, That though what I have hitherto diſcours'd, bath almoſt folely 
related to the negleted uſes of particular Natural Bodies: yet 1 
would not have You therice take occaſion to imagine, that there are 
not other Natural things whereof divers Uſes may be made, that men 
have hitherto either ignor'd, or overieen, By other Natural things 1 
mean the differing ſ/ates of Matter, or of Bodies,(tuch as Rarity and 
Denby, Fluidity and Firmneſs, Putrefation and Fermentation,may 
ſeem to be,) as alſo the more operative qualities, such as Heat, Cold, 
Gravity, &c. the Laws of Local Motion among the parts of Matter, 
and the preſent Fabrick of the Univerſe, and eſpecially that of our 
Terreitrial Globe and its EMuviums,to which might be added other 
things 1n Nature, that are not properly Bodies in the uſual ſenſe of 
that word, bur may be called T6inzs Coypereal as they belong to Bo- 
dies, :n entirely depend on them. In favour of chis Advertiſement 
twere eaſiefor me to ſuggeſt ro You ſuch a multitude of Particulars, 
that reſerving ſome few tor the laſt Eſſay, 1 here purpoſely forbear 
ty mention any at all, to avoid being entic'd or engag'd to enter 
upon a ſubject, that could not be otherwiſe than very lamely hand- 
led, without enormouſly ſwelling an Eſſay, that does already exceed 
its jult Dimenſions, 
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